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[0 10 0] 

^ 7- u r 0 v y it IftW^^W&MM&fr b 7)mM=5- * i~=> P^* b & <o b iwitttr * & 0 

t /iiiHmtt-ea*^, m«^^^wm : f-^^^iif^^^^< fc-bna^M^*^- 
tf iimttitm^m mmM &m if ^ ^> * o ^ « ^° n o ^ - ^vk-^, tr 
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z^ijyV, tf^ijv^K tf^vv— ^E;v*i;y N -^v* V ft ; E;v* , J. / > -f- 
^-^b;v^V-;v, ^^eif^OvV. ^^etf^Vv ? ;v N *tk'^7y-JK rb^tKnt: 
ijy-;K rF7HFn^;'J;K x h 9 K n -f v dp y >J ;k f f5tFn7 7-JV> x 

[0101] 

L-Cli«x.tf^*< fc ^l«oft*MT-^^tf5Mt fcl±6Jto#SW4llj|3S!l***«afe (ft 
^ ij v A v — ff7t Kntf'J v;K rF^tF'n^y'JJK rF5^ 

[0102] 

If c, tu ^r#a^J \z (± tf n v — >K tf ^ U v / , t"n'jyM;K tf ^ D v 7 -f ;K tf ^ 
y? - ;k ff7tFnt''J v;K rF7tFn^y'JK f F7tFn^v^;'J ;v^t5 s 
[0103] 

«^»T;V^;v> emWT^a^v, iifcf7JV*y^;K II»y?n7iV 
dr ;i/ „ W&'&gk y^n7;^)WW-^ SJfe'BijR 7^n^y*;v # - ;v , S^iS/® 7 

F'j7JV*n^f;K fcf~;K xf 7 ^-;v^^ — fiiy^nTi^* 

<(i^ttoft»7;vn^y (M^»T;v=i4r>'H^tt^S^*{i> iwi— S 

. & L < (i#em^» T ;v * 7 ^ ;v T * * 7 ;v K is »t ^ , 

^iJxffl— i ^l±M^oTg»l~3co, J: ^f^C(J:7'J -;V#^tf ^tt^>) , 4 

^E**^tf e> tt^> ) , % l < mmm<D r v - ^ (ttMi7 u - ;v *t am* 
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*s it s *m»{±^iaogm^#mm*m*^ ^ it & s&ak t i*i*-c& %> ) ^ ft* 

o 

[0104] 

T;v^;v, iSftfty^DTi^J^^^JK ttftfiiRT^aty*^^-^, SSI'S 
^ T ;V 3r ;v ^ ;v * - )V % g$Hg;fft T ;V ^ - ^ 0* W8k&§k T)1'*~)V1 I Z&11& w&&v>fe 

r ;v a s 4 ;v o %m. t ;v ;v ufr, ~> ^ n r ;v ^ i/fl&R y^TH^A ;v — 
77;v^;v*^ry^7V- ^1M7 v J3t3!t:j£&£Sa»* h xf\z^ 

mmmw^t^ti^mmm t raarca & 0 

[0105] 

i^'J-^K ti7 7;^;v, ttTn^K tl7'J-;Vt^ry*JV'f-iK g$l 

7'j-;v^jv*»;k e«m^:tt«», wm%mm.mmk, 

^tt^oioco7K*^*i^v^T-e^ ^2iffi»tcj3tt^em^t LT(±, ffilxJflwi— t fzte 
^^oTSSim 1~3 «t »)^#WI:(±^d^>, - fn, tFa^f-A v7A 
5 ;v^^o^ffi#: (f£*;v$ LTI4, ix.lfl.3-y t + 

v^^v, xfi/>yt^y, tiRT^n^y, ^MlT)^U / ;K |ty7 07;^)V 
5?7;V^-;K 7'J-JK 7 7JV^;K 7D^K 3§F#J&BUISSiUfe, L < 

«&^t;v^;v [fggM;mT;v^w~i3U-£gm»ti. fiUffi— £ fciii4otl»» 
1~3<D, i ^^#:^^(±^n^>. tFn^r-A g$& & L < (±#g^<75Bi*Ji:^l*iiS ( 

mwmmw^Mmm&^ & it & gm»&± , m £ if iwi- * & ^ xmMms<r>^m r 

3^~>7>;v,i?— ;i/ (itg^f&mr^n Jr->*;v^^;v^i3tt^S^*(±s ixffiwi— ttz 
liM4ott»il~3©> <£ 19 IrffiC^^nf y, t Fn Jpyf If ^^1.) . g$l 
£ L < ii^g^^Mv^nT^^r^^^y*^^-^ (^gmiS^v^ oT^^^t^f 
V77;v^-;w-i3lt£g««s f!)x.{f|W)-t^ii^^oTgmmi~30. <tl9*#fi<J^ 
ti^n-yv, tFnJryfW^W) , ttiL(l^«07 , J-;Vt*y (SCg 
mrv - ;v K is tt MxJflU— £ /;(4I*otlMl~3©> i^Jrf* 
ftfcJi^ny^riWfibtiS) , If L < W 7 7 ;v ^ ^ t v (itiT7 

;V^;V^-^v^i3ttSg^i±. £ tf [WJ — £ fz o TtMl~3«, 

[0 10 6] 

ti7'J-JA IH7 7JHJK 1JI7d^;k ti7'J-;v*^y*;v^-;K fi*fe 
7 ij-^;v*^JK g»J3im^«^> fimTfW.m*?!^ g?^«MX*^^ ^ 
tftffttlSt*y*iH-^, IIffIl»^*-^K ti^x^ 
v y, fit -7 ^ v y, wm^r u r o v >^^«miSm^:««J««oltm«*m-ti^ 
^> ffiit o lo £ P£v* t-ell. 2iffi^ \z is tt £ g!»<7)S* K ^ r . ^afy, 

r;v^;vf|5^, ttv^n7M;i'»;v*-Wfifty^7JV^^t J fy*;i'*-^ 
Oj&^v^ nr^V^f 7'J-iK TV -JV^^r ->P7o^^7 V -;v§K^> T 

7;^jVM77JV^;vt^y©7'J -;Wiy ; »7JV^ v>tP7>, 7f#JMI*?t* 

* p> ^ ^ mm^MMM.^ it * fi mmm tmmx-^^>o 
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[0 10 7] 

Tfmmm^ t —m k * o § tL* fitfc&asssft k & &t £ im tui±, i* ra— 

tt&t&iR T ;v * ;v ^ js it -6 gf&Sii iff iBttfUlg;^ T ;v ;v is it a fc HUT * * ) 
, & L < ti#em<^« v ^ n r ;v ;v (RB&1&tt i/^n7WC is It £ g&3£ 

u -;v (itffi&T 1 ; -;n'j3tt*^*tiffiiesmr v -/w;::fett&1l&3fefcHil"C*a 

) > lI^L<li*ffl|077;^^ (SE*SIT7^^r>l't-iJtt*itJfeaifl±lltrlBiKfcT9 

^^m^^^it^«m*{ittriBeMm^i*m*^^tt^*m*tiwi«x^^) , a 

^*tt*«**»±WIB1S«^Ktt*3lt*^*ttaillfe*fcra<|-C**) > -NR 38a R 38b [ 
5£4>. r 38 a ^.O if R 38b ii|wj — ;i (i o "CfSf&T ;v fs J -i fr-* fitr**)^^*-^, 

tts«^»{ittria«^»T;v^;v^i3it^gm*fc|W|ft-e*^) > if ^Kii^tt 
ofifty * n r ;vdr;v * n r ^ /u tt £ tt&£f±ftTgE1t&&l& ~> * ° 

r;^;w::J3itas&*fc|wiS|-e*<2>) , ft^L<li#ft©7'J-;v (M17'J- 
^^^It^Sm^WtolBg^T 1 ; -^^*tt41ltft*i:rait^**) . tt^Kl^t 
W77i^^ T 7 ;v * ;v \z £ It S iHIli fy fEe?H # »t & 111 

fcHH-C**) , ttiL<»IM«fS (»B!JM!K*SltaifJ-i5tt*1l!fe3fett«ria 

(msm^««*it* £ & »t * im {±mia«m^#m«^sst* k # it * tmm 

[0 10 8] 

mmmmir & mmm.^- 1 -m k & o x^m £ th&wmmm.^ h mz m^-t % Rmm 
zrmmm^ t-m^^^x %m $ ti& wmmm& k & it * ttso^i k * v» -c\ 

[0 10 9] 

tt&m (i) s (id , (in) w (iv) <Dmm±.wr&zft2>i&£Lxi±^ mm±n 
ztiz&miM., t^^-^a^ »T5>-#Jnm, T5ym#in^> m#tra^^^f 

T^V^AaL *;vyf &W$<OTfrlJ V±m&mtM., 7;v5->7At, 
[0 110] 
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(copd) , m%m, mn£M&&* m.w&m8&m$m (ards) , mnmmm (ald , 

9cm. ]S}Ilr^> 0»ttfJ]§2^ liSI«BJ3&^^ ?u-y-m, »T 
WV^-. ^f&te^-ft^E. TTU-Ai^mmWit^ &?i&%L&7Fi£&mW (AIDS) , ^ 

[0111] 

it&m (i) (id > ztzi±^ftb<vMmmt}i~w^ztt2>^te, 

Kb £^-*6Rrt£&<£T co^ttfrS: OIKIttftWV^ & it^s k £ it S & ##£i§8 <Z>0 

£tz, it&m (HI) W (IV) > £ Tt^^tL^^^S^fi^^fpW^tL-g)^^^, fig 

a ^tL^^^^nlfg itt^Itttt ^tt^wv^ * & Jfcsp K £ if h ®&*to & * 
[0 112] 

(i) w (id . s^ti-ttL^oaia^fl&n^^tLSJffiLtt, fcttziz&mm 

£?z^ ik<&m (III) W (IV) , £?zi±*rtib<DmW¥&)KW?&-£fr2>Mte, i^£tz 
[0 113] 

(ii) (oiMco^tp^^o vc&w (in) w (iv) \±n&m (i 

£JLTO«j&ft*V>T % 01*.fcfrffr&to (Il-a) , it&m (Il-b) fclB«LT*>^fb 
-g-flfcttift-f (ID <£>fEBK^-£*L&fc>&tT?l±&v> 0 

i>0x{i\ ^Df^r^' 711/— "77* • 4 y • Ir — lf—v? • v>-b->^ H^JK (Pr 
otective Groups in Organic Synthesis, the third edition) > ^V— > (T.W.Greene 
) „ 7 77 (Peter G.M.Wuts) £K v a > • 7 4 U - • T > K • *t>X • >f 
f f K (John Wiley & Sons Inc.) (199930 ] O^Wifrfirt Z £ K £ 

[0 114] 

'ffc^ (II) fi)LTO«aiffil~15^J:o"C«jfCiSo 
[0 115] 
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UtS 7] 



R 30 -X I X 




29 V" z v r32 

R 29 N y 



I 3 



3 T % 



(ll-b) 



R 31 



(VII) 



Xfl5 



R 31 



X?I6 



G 



(ll-c) 



G \XX> 

(||-d) R 30 

R 39 COCI (VIII) 



-,29 



(R 39 CO) 2 0 (IX) 



o 

R 39 ' JL ^H 

G*' 



(ll-e) 



X?I7 



O-. 



R 3 ' 



[0 116] 

°. r 3 \ R 32 Rm 1 i±^i^fimmtmm^&&) 

XfSl 

(II-a) (is TfT!£<7Mt^ (V) *US5151435|fim^^fi^ ^{i^-tL^vtC^^fi 
i:#tit(:j;ctMt^-H s t^o ik&m (VI) i±#Pi¥3-95181I5«o 

Xfl2 

(II-b) (i. SJt^lOXfll-tr#^tL^<b^% (II-a) -78-100 °C 

t:\ 2~4^*tf>®7G#JfclO ^K^^24 R#P^ 0£L<fi 1-3 WmKBZ^: & Z. t K £ 

[0 117] 

F;vx>, ^rvlx>- N v?j^;i^-x;K f l>5tKn79> (THF) „ 1,4- 
Vt^-^-y, N,N-y^f^*^A7 5 K (DMF) , N,N-y^f iV7^ K (DMA) „ T 

Xfl3 

fls-frft (ii-c) ta, xmi^bti&ik&ys (II-a) o °C MSffl "t £ M 

c0^*O^(75S^s &tL<(±0~80 °C-C\ l^i^^^ftlfico^^ftT. lMlkfrh 

1 1 -48B# n Rt& HJit j£-r & i ^ § £ o 
[0 118] 

V fu M)VT < K (LDA) „ * y >7 A tert-7* h ^ v h\ fcf V v ^V^l/* U >\ 

Ki*'J^A, l,8-y7ft"y^n[5.4.0]-7-^/f*> (DBU) , ^tfttb'^A, 
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nx^>, -^>-tf>, >;v^^, ^r->V>, yxfjVx-fJK THFs 1, 4-v ^- ^ D 
MF. DMA, T-feh— f 'J JV, *9 J— ;K J — 7"n /\° y — /k -€"^^ cofl^v#M 

XM2^%hM\^^a (II-b) ^^^^ ^ 0 r;fr&teffl^S&fl£<ai#j&£>W0>»flE, 
&?£L< {±0-100 "C-e, iS**»e>^:a*IJto«:*^*ET^ i^**»e>^:a«i*, IfH 
< iii~i0Siwy7x-^u >KT^Kfci~48«fWaS§**iifc t iotf^i (VI 

I) *Mt^-t^^o 

[0119] 

SlfcLtli, MxJ± h 'jxf;V7 5 >\ yMV7*ntf;Vxf ;i/7 5 LDA, * U «> 
A tert-y h 3=- -> K\ tT U v > „ N-^ -^;V^E V >> RIt * DBU, tK*^^ h V 

nx^, h^aiy, ^vV>. yxf^i-fA', THF\ 1,4-i? D 

ME\ DMA, T-feh-HJ/K IW^^K -e-ftfc ^* - ^ £ ^ Sf* 
L< fivynny y *:f± h^x^S-ffl^iii^i^o 

xe4-C#P>tL*<k#i» (VII) l~5^JEc07fc*#lfflMTt £{±1^*^* 

fe48l^lBIRJi&$**ifc^J:or'fb-&* (Il-d) *&j8.'f&Zb#"e£&o 
[0 12 0] 

LTl±, $!)x.(±V^ J*-gkm, tRMv^v v<7 ^7v7A-7iV 
?litLTli, ^i(f^^7-^> THF, 1, 4-^*^-9- >\ V * h^v^ 

dmf, dma, ^y^y, h)v^y, ^y^>, 7-fehxfijjv, -?-tLA)^rS^§iW^ 
%m^&Z-t ^ ffiKli^^y-JVffclixyy-^^fflv^ii tf ? 7? £ & 0 

nm^nbti&ft^ (vii) £$§$swn i-5^j£<^7K*#ia^T, *sv»iii^a*» 

ib^itftlfiO^rBjL « 7 > ^ - 7 A ^ L ( li t F 7 y > ftT, j&S&fi^'bliSfiOftll 
«^ST. 0 t;^effflt^?II©i*©FI©fif, Sf£ L<f±^^tbi20 ■c-eio^-ra 
;&»fc48!$IH!Ri&S**£ £ i*i •Mfr&» CH-e) Mt^uH ? t^o 
[0121] 

M«tLTt±, i£i^7y7A-^l, *9Mfc'<9^*A-Jt3R, ;^y7A-7^ 

c3tvjc^>, DMF, DMA, ^>-tf>, f;Vxy, V >\ 7-t>-b'J^K ■£tih<Z>i&& 
I5S7 

(ii-f) urns-eft hn&ik&Qs (n-d) l^fi^k^ilfa** §f 

Z L < (±1-10 S£com»«T> l^S^e>7^»J*. Sf £ L < (±l~10^i<75 (VIII) 

sfcii (ix) to o C/o^wi-^i#»<7?^^^rBiws«. l< »±^a**ei2o °c-eio 

[0 12 2] 
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A tert-"/ h * -> K tf V v > , N--* ^ ^ ^ * 'J > . &Bfe* V * ^ DBlk £ tz tiBfe ? n 
[0123] 

«F*fcU-Cl±, ^jilfy?nn^rA *nn*;VA, THF, l^-v**^ V* > 
*v^*^ DMF. DMA, h**^ *vV>, 7^^^K S|xfiK 

UBt&2 

[0 12 4] 
[ft8 8] 

R 31 R 31 

(VI) ^2 R 40 Q -V 




D xli9 ~ ^^-N^ X^l O 



TBSO \— / 

(XII) 



181 1 



(ll-i) 
R 31 




(XIV) R 

XfS8 

it&m (xi) ft-frw (x) ***** im**b*Mm*> ftZL<m~iommv> 

U* t<teo~ioo °c-e 10 ^H^^48 TOtt^^-iP^^Mt^-W^^ 

o 

^n^tfltfflfc LTtt, flxtfa**, m«> N-3-K^^W5 F (NIS) > N 

-7'n^^?y^ K (NBS) . N-^nn7^y^< K (NCS) , 1,2-^3-^^ "7 

? f7^V7^x^ynU\ ifi^^-;K l, 2-V 7* u ^E-l, 1, 2, 2-x h 

^ittL, flx.tfS>>f V^ntf;VT5>. LDA, * V -7 A SM V 7" n H°;VT 5 b\ 
tMJ7 Ay*>f7 E°;VT 5 h\ * U * A tert-"/ ^^~>^> HJ * 

A -jfvA, *y-7A, /fJV'JfvA, sec-^f-^y ffA, tert-^^U^^A 
, 7x-^'Jf>A, 7>^7, *HMfc?-HJ*^ 7Km4k*y7A. TKSft^U^^A 

[0 12 8] 
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jgiiL-Cli, mi£THF\ ^-f*y. s<>9>, T-fe>-hU>K v*?- 

W)W^yF (DMSO) , yxfJVx-fiK ^n*W, v^n 

* ;v A t 14 EEL* tfflv>Sii:^l4o 
Xfl9 

(II-g) ^ I«8"Cftfc*L*'ffrfrW (XI) *US5151435|B«0*ft*fcti-€-tLjC 

-p 10 

(n-h) xe9-c»<btL4^!» di-g) **is«feioxe2fcra«i*Rts^ 
(ii-i) X3gio-cwb^a<k#» (n-h) 

0-100 t\ if* L< {±Sia^l0fl-|BI*^24l*IBIJRJ£$-**i tl: ^ T ^ 
[0129] _ 

ihLTI^ ^i)x.{fv^;v^-r;v, THF, 1.4-i>***>, DMF, DMA, v^uu 
^nn*)H, Izg^kR*^ v^nn^-^y, * vW : h 

(XIII) X5gllt?»<b*LMfc£* (H-i) StM 1 ^ lMMfrhJzMM*. 
»i L < i4l~3^»co4t^ (XII) RVm-MfrhizMffl. &t L < i4l~3^fiom* 

, -locc^fesa. ffii< i4-ioo~o °cx\ i#m*&48i$ibl »*L<tti^iw^e>i 

j-^l, £f t L < i4THF N ~7xf jl/x-t^J/ili^+t^^ffl^^^^^^o 

(XIV) 14, (XIII) imikH#4»#t£i:i:J:5t^ti 

(H-j) f4, XSl3T«#<btL^,<fc^ (XIV) *mm*. 1~10^M> fttL<K 
l~3^i^E««^'J ^0-100 °C, &t L<140 TC^^M^ l#|B!*&24l$lflU »fL 
< lil05-Fl^e>2B|f B mE^^I> - i C J; o - t^'^o 

mlmitLX^ «jLlf^5W7^-^7^K (TBAF) i 

**fcLTIi. THF, yxfM-r^, v>f 
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V^nii;vx-TJK ^b^'^v, y^n^r/, zfc, ^^orf^«^£ffl 

/k^-tl (II-k) ii, xeweWbtL*^* (II- j) l^fi^«b^»J». 

«t/*(±^^*-Mb^JtO 'C^?>«ffli-4«F*^»jS^M^a*> Sff L< J±0~60 

L< l4lS*~3*§*0>ffc#* (XV) 0 Vfrbfem-f2>fei&<Vffi&<7)M<7)lMLm. «f5 

L<«0~60 'C-eiO#Wa>'b48B#W, Sf* t < lilO#lfll*e>24(SIBJRJfcS** - t « ^ 

Atert-7*h*~>h\ *W>> N- ^ * V > , 1,8-vT^v* 
n[5 4 0]-7-f>'f-b> (DBU) > V * ^Srffi^a - t 

/n^^iilTIi, «*.tf3**, NIS, NBS> NCS, l> 2 -^~Jlf 

kiatli, WjLI^'Jf'A ^nn^A ^ou*;vi^ fflil^*. 
nx*>, ^'>WA y^;v^-x;v, THF. 1,4-yt^tA D 

MF. DMA, 7-bbx>y;K ^A-;K :r.*y-;K 7'n^/-;K ^ti^flMl 



[0 13 4] 

Hb 8 9 ] 




(ii-g) 



^^jfll^ R Ub % R 29^ R 30^ R 31^ R 32^ R 4 0 ft Jg- *L**tLflfgB t Hilt?* & ) 

kg® (xvi) w\ u^m2(Dxm9^nhfiz>^m (n-g) o r^Mjig 

£T\ 1~48B#W, ffiL<l± 1-3 «^«ai:ioTW^^'--^ 

o 

r o i 3 6 1 

.^oo^rA -^nnxrA h;v^>\ ^rvv^, tabOk 
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1=1 



x@i6T-#^tL^>fk^ (xvi) ^M 1 ? 1 ^ 2 

Oil^DfWM^ -10-100 °C, Sff L<l±^r^l0^^^24B#^R)S^^^- 
n**A, »«ti^>W, THF, 1,4-V**V>> DMF, DMA, 7 4rh-f'JJK ^^/V 

§ & o 

[0138] 

;M3^«tUtli, ejx.fcftfrft?-*->W mV^nVK, 

*r iS^tLTtm^n^^*****^ £ •? ia**^^:A«lM, «f 3 L < til 

Moii^wftT, im******, »* L<t±l~10^»O^ (XV) -3 

, J L < WFI^^^FIRS^^ - t C ^ (II-D 

"tf^LTIt fl£tfi>.x^>WE.-x/K THF, l,4-v*^>. DMF. DMA, DMSO, ^ 

y%y, h»*>. *yvy, 7*> = >v^*l^ tfvv^ 

(XVI) ***** 0.5~10£*©*^*ttET, i~ios*©ft*w ( 
XV) fc, 0-50 °CT% 10^^^70^RJS$^r^-t^<t^^^® (H-D 

^^JtLTii, Wx.«X3-yy^nAapy;v^^fyM? K\ 1-xf jl/-3-(3- v ^ 
/n%'nE>)*W'y^U« i-xf;v-3-(3-y^^7^7n^)^ 
# y ^ , F ^ # i; * 7. v > V v > (EDC V v y ) If hfc&o EDCV v > [ T 

^ AFo y (Tetrahedron Letters) 34%. 48^, 7685K (1993^) ] sB« 

i«fcU-r!i. «jttfyxf^-f^ THF, l,4-v**^>, DMF. DMA, DMS0. 
y^y hJU'A *~>v>, 7-fefx>'J;K it^K t±Vv>\ ^no^v 

;3 .^V/HJ7yy, i-tFn^y^>v*HJ7y 4 -^ »J L(lil-tFn^y^ 
[0 14 21 
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^-v : 27/ 



lit 9 0 ] 



,31 



HO' 




29 h y-R 32 R ii R nbNH R7a 

yK (xv) _ K ^rsi" 
111 s R 7b 

(ll-h) R 30 




(ll-m) 



^J^gll 3 .] R llb % R 29^ R 30^ R 31^ R 3 2^0f Z l ( ±^-tL^tLtfffBt(WI*-e^^) 

X IS% (II-m) tt, *afe2OXS10T?#5»tt*«-fr« (II-h) £Mt£2CDX*il5i:|W] 

»3£i3c5 

[0 14 4] 

Mb 9 i] 



R 




R2Bf f -V-R 32 



N-^ N Xfll 9 HO 



,30 




(XVII) 



R 



,31 



R 11a R 11b NH 

(XV) R 

II2 0 R 7b ' N 



,7a 




O 29 V Z V-R 



,32 



^ (ll-n) 




,30 



[0145] 

(5^^ R Ha N R H\ R 29^ R 30^ R 3 1 ^ R 3 2 ^ tf*fcZtt l \±*tl^tlM&£R&^1b&) 

it&m (XVII) t±> »&te3©Xgl7^#&:ftSft#W (II-la) «:»i&fe30XSl6fc 

(II-n) XSlQ-C^etL-l,^^ (XVII) £ «^3^X®17 tmMKKm 
[0 14 6] 
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^-v: 28/ 



Ift9 2] 



R 



- 30 -^ I T *29 VVR 32 r» ^ V 

29 N^^ Z K / N " ^ 



R 



r: 



0Q) , O^^l .TIN -HaN-jj-' 



L '1 (VI) R M . ~n4- I. m w HoNtt J A 



I / . ^ 




,32 



(XVIII) " (XIX) R 30 (XX) R 



30 



R 31 



r-coc> (vi.i) 29 V z Vr 32 
( r3»co) 2 o (.X) ~^ H A S 

(ll-o) R 



[0147] 

(^cf, R 2E \ R 3( \ R 3 \ R 32 , R 39 ^ D&rfZ 1 f4-€-*LWfr|Btrailt?4>a) 
XfM21 

(XIX) tt, TfjfcOft£H» (XVIII) *US5151435|B*0^ft4^»±-t-*LHmCjt 

1 fit 22 

(xx) is, 4^^/ (xix) m*frhjz&m*> l<(4i~~io mm 

[0148] , 1 ^ , 

V«fcL"Ct±. fflxJ4^y-;K ^/-;K THF, l,4-v*^>, b ^ 

?>\ DMF, DMA, ^>4f>. 7-fe>-HJ>K *-*L'btf>i&'&»«3 J 

mx$iRLT(4, #U;Lf4*X(0), 3£<b*X(IlK at^^XlH), ^b^nA(II). 
(ill), Mv^iW J f^o 

[0149] 

Sfc, (xx) t±^% (xix) *«&iox@5tiwi^Ki&^#-r-fc^4^ 

IS 23 v . 

it&w 0.1-0) t4, >fk^ (xx) zmMmo^wtmm%KfcKttirz.tK£'?x& 

[0 15 0] 



ffi|E# 2005-3028472 
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^-v : 29/ 



{it 9 3 ] 



IX 29 



H * H XJ^^ H XS2 4 - HN tA^ N 

(xx) V° (l| - p) r3 ° 

R 31 7 i 

R 42 OCOCI (Villa) WR 32 

( xx) (R oco)2 ° (IX ^ hn CX.C n 

X?§25 (l,q) > 



MftT (xx) iii^^sit> 0jL<i±i~5aiwM (xxi) t 
, o •c*e»«ffl-*-**«t©»jficonii^i«, #*L<i±M*fci2o ic-c, io #w*e>4 

iihLTii, ii(fh')xf;V7§^ ^V^nif;Vxf;V7r/, LDA * V * 

V, DMF, DMA, *vV>, ft****. 

^Ttim dl-q) ^ (XX) ■RXnt&m (Villa) SfcttffrfrW (IXa) *»jSifcl 

C0X@7 RHfc&RJES fcfi"* - * K J: o T^-t * - fc e £ * o 

R3ttfc8 

Hfc 9 4 ] 



,31 

1 

,32 



-,30 



R 31 1 R 17 S0 2 CI (XXII) R. z , 

V\-R 32 *fcl* O R 29 " V" R 

^/ R29N w=T (R 17 S0 2 ) 2 0 (XXIU) R 17_^0^ n / 

(ll-qa) R 30 Cll-0 R 

[0 15 3] 

(S:*, r 17 , r 29 . r 30 , r 31 > R^^L^zMi^tL-rtLitriatiwitt-e*^) 
w&m (n-r) t±, l^s^e^sijfi, mtv<m-io ii^ssssT 

^&7C0X5g25T'#e>tL^^% (Il-qa) ^l^i^^^»JS> #f L<141~10M5 

t^j^D (xxii) ifcttffr&W (xxiii) fc, o ■c^fe«ffi-t**«^»^ w ' ,, i ofi * 

m|E#2 005-3028472 



#12004-050934 



s*- 9 J l 30/ 



A tert-r KyF tf V v > , f^^^* U >\ 'J ^ A. DBU. & S v> 

« (XXII) Sfclift-frW (XXIII) hR£L^^IttflW?^«tt^^^ 

[0155] 

v«hLT(i. ixliv^o^A ^nn*;VA, THF\ 1,4-v**^, ^ ^ 

3fv^^>, DMF\ DMA. ^>^>, b^xv % ^fWA 7*b-b'J^ ^VlK." Z. 

b7-JA ^^^<75^««^fflv^^t^^, Kll^nn^Aifcliy^ 

[0 15 6] 
9 5 ] 



R 



31 ^ 

Y Z l^R 22 R 43 -D d29 V" V R32 



(XXIV) - 43 Hrr^ \K 

(XX) fc*> (ll-s) R 30 



r^:* r 43 (ism & l < ji^emo & l < «#e^t^^#ra«?t 

£ (f h^/'J^^O ***>U R 29 . R 3C \ R 31 , R 32 > DXlWMi^ft^ttHrBfcra 
Xfl27 

(ii-s) i±, »afift6oxs22-e»e>^4^» (xx) RvmmfrbKmm*. 

L < \±l~l0m*<O^m (XXIV) ttflfcfcfrfc3*IH^><^*Mfc^* 

sots*** »t l < t±i~io^*o^a> * t^5K i ^ttii^^is 

2~5^i. Sft L< lillioMVfJA, dfi>fk*y^A. BKfc*, HMMPL 
S^ltfOi»^tf*»Lt & «fc v> 0 

I) (fj7x^W7^) ^55")A(0), Ift[l,2-^(y7x-;V 

^7^)ir/]^7y^^(II)> mtil.V -^(y'7x-;v^7^)7xn^ 

(II) MV^^^L jflKM^ (HJ7i-^7 
4 >) ^ 7 y7A(II), rf^7 (h'j7x-;v*^7r/) ^7^*7^(0) fcffiv** 
c: t wc § & o 

[0 15 9] 

«V >tt&mt LTte, «jLinV7x-^7^, b U b bfl"f 
4 V >U7 , f;WW7rA b V-tert-:/^**^ ^ h'j->^nA^y;^7^7 
HJ7'JJVW7rA 2,2-^y7x^«7^-U-^t7f ^ 1,1' - 
Wy7x^7^7xntA jEijy»HJ^*#*ffiv>a£fc#-?|*, » 
|L(lih y-tert-^f-;V*^7-f b 'J 7'J^t7 7^ vfcffiv** £ fcrt* ciS, 

•ffilE#2 005-3028472 
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^-v: 31/ 



iMfefcLTIi, ^il^'JxWrA th'^Aib^K, * HJ * Ater t-7 
^iUli «illiyxfjl/x-f^, THF, l,4-i?**V->. DMF, DMA, DMSO. ^ 

ni^k 7^>^'J;k Sfcm^;w y.*y-;K ^ n;<; ~ ;v ; fT i Y 

7°n^V-;K -T^y-^ ^t^^fv^ii^n, Sf*L<t±THF, DMF$ tz 
\t Y jv y %m v> & i t § & o 

[0 16 2] 
[ft 9 6 ] 

D29 VtR 32 ^V-tR 32 R 11a R 11b NH R^V^ 

■^^OJ^ '»r H >-^UL Jt> XS2 a Rl1a _ ^-NT^l^^N 

(xxv) R,ib (,h) r3 ° 

[0163] 

r** Mlit#i L < littler U-;v$fcl±tt^ L < ttitl^MMiS* 

(XXV) It, »atfe90XS27t?#C»*ta<b^'W (H-sa) «r*iSft50Xgl9fc W 
(II-t) <b^ (XXV) ^mat^5OX@20t|WI»RJS^#-r-i:HJ:oT 

[0 16 4] 
[ft9 7] 

(ll-sa) R30 (ll-u) R 30 

[0165] ^ s 

(5£*K R 2 \ R 3 \ R 3 \ R 32 > R 40 , ItRtTzMi^-tLWUffifcrail-C**) 

Xf!30 

it&m (H-u) «&&90l«27^»& (II-sa) £M&1<7>X*I2 1 R 
[0 16 6] 
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^-v: 32/ 



m 9 8 ] 

R 31 R \L- 7 1 



11a "^ R Hb ^"(,,-t) V " "V 1b C'-v) R 30 

[0167] 

R ll a> R l lb ^ R 29^ R 30^ R 31 x R 32^ M& Q^l (± ^ jfL^ftflf |B 1^"? & %> ) 

X SSt> di-v) it, tuattiooxfi29-c#fe*t*ifc^* (n-t) *»*ffii©iS2tra 

«3&*fel3 

[0 16 8] 
[ft 9 9 ] 



R 31 



O R 31 

R „VVR 32 R 44aA R 44b R 2 9 VV R32 

H 2 N-ir 



29 / y-K~ R 4 ^ a "FT" 44a R [si 7 

l^JL^li^N II 3 2 R 44b /_N ^^k/ N^ N 

\ „ / 1 1 ,.,\ Lso 



(XX) R 30 ("- w ) R 

tt -5- M'timm t & & ) 

ZCS32 

iS TfxXVI) £ -78-100 °C. ff* L< ^50 ^ 

^y-tf> fjViy, ^/KA yxf;Vx-rJV, THF\ l,4-v^^>, DMF. DMA. 
[0 17 2] 
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s<--j : 33/ 



mi o o] 



R 31 

29 // vv- R 



(XX) V R 30 V™> R 

1 it % fi^fi-wm t m m -c * %> ) 

X S2^ (II-x) f±. »»fe6(OXe22T?#e»*i-*ft^* (XX) XlMl** (XXVII) «:« 

*j&&15 

[0174] 

Hk i o i ] 

31 R 31 Rv 1 1 

R-O^O (ll-wa) I" HO^O (XXVIII) R 3 ° R,, ^° ( "- y) 

R 

' ,N 



-R 32 



R 11a -N" (II-2) " 3 ° 

R 1 



it^m (XXVIII) i±. ««ai30Xe32-C»e>tL&flS-frW (II-wa) *»Afe3©XSl6 

(n-y) ^ -fk^* (xxvin) xtHfrfrW (xv) *»aife3<oxei7i:ra**R 

(n-z) li. X5g35-c#6*iMt^ (H-y) *»iifcl<0Xe2fcR#fcRJ£fc 

am, mm, m&it, ^nvf777^ieit^« 

^#j 7 (iV (ii) , (in) xtf (iv) ^a*^ufcv>##ntt, (i) , 
uik an) av) ^ 

a) an . an) w av) *«3ifc«o»-c#6*t«fcs.±- vl^jrL 

(iil) XV (IV) *^&#«IEK:#»*fett»iiU m4fc»±***tox-C#«.» 
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[0 18 0] 
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1*2] 




[0181] 



mffi#2 005-3028472 



#11 2 0 0 4 - 0 5 0 9 3 4 



^-v: 36/ 




[0 18 2] 
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^-v: 37/ 



[«4] 




[0 18 3] 
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[0 18 4] 
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^-v: 39/ 



H3' 



O 





N 



39 



CH 3 



37 



38 




CI 



\ 



MS m/z 403 (M+H) + 



MS m/z 419 (M+H) + 



39 



MS m/z 385 (M+H)* 



40 




PH 3 



MSm/z415(M+H) + 



41 




v X 



CH 3 MSm/z399(M+H) 4 



42 



43 



O 




MS m/z415(M+H) + 



V. F M S m/z 453 (M +H) + 



44 ' ( ^3 >_ °\_y A_CH3 MS m/z 457 ( M+H)+ 



45 




or 



•CH 3 MS m/z 429 (M+H) + 



miE#2 005-3028472 



#02004-050934 



40/ 



[0 18 5] 
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^-v: 41/ 



[16 7] 




M 



46 — CH 3 MS m/z 323 (M+H) + 



47 ^- 0 " CH3 MS m/z 353 (M+H) + 



48 ^'CH 3 MS m/z 337 (M+H) + 




MS m/z 425 (M+H) + 



MS m/z 377 (M+H) + 



MS m/z 405 (M+H) + 



MS m/z 375 (M+H) + 



MS m/z 435 (M+H) + 



MS m/z 391 (M+H) + 



ttlfE#2 0 0 5 



-3028472 



mm 2004-050934 



42/ 



[0186] 
[*8] 



it -gym 



R 3 K J& 



Y 

o 



)T~X— CH 3 



— R 



39 



CH 3 



55 



MS m/z405 (M+H) 4 



56 



MS m/z 386 (M+H) + 



57 




MS m/z 429 (M+H) + 



58 



MS m/z 349 (M+H) 



59 



60 




CN 




MS m/z 443 (M+H)"* 



MS m/z 410 (M+H) + 



[0 18 7] 
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^-v : 43/ 



[*9] 



H 3 ' 



H H 

r 41 - n Y n 

O 



61 




-,41 



CI 



CH 3 



MS m/z434 (M+H) + 



62 




MS m/z 400 (M+H) + 



63 



// X W 



,CH 3 



MS m/z 430 (M+H) + 



64 




CH 3 MS m/z 414 (M+H) + 



66 



R F 



65 

_ CN 




MS m/z 468 (M+H) + 



MS m/z 425 (M+H) + 



67 



68 





NQ 2 



MS m/z 450 (M+H) + 



MS m/z 445 (M+H) + 



69 




MSm/z414(M+H) + 



[0 18 8] 



ttlfE# 2005-3028472 



#11 2004-050934 



^-v: 44/ 



[$10] 



S£3*(2) 




## . 



MS m/z352 (M+H) + 



MS m/z440 (M+H) + 



MS m/z 406 (M+H) + 



MSm/z366 (M+H) + 



MS m/z 408 (M+H) + 



MS m/z418(M+H) + 



[0 18 9] 
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^-v: 45/ 



»lll 




flS** ^ R 42 «Mff|| 



76 — CH 3 MS m/z 339 (M+H) + 



77 *' CH 3 MS m/z 353 (M+H) + 




MS m/z 381 (M+H) + 



MS m/z 409 (M+H) + 



MS m/z 41 5 (M+H) + 



MS m/z 381 (M+H) + 



CH 3 



[0 19 0] 
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[in] 
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^-v : 46/ 



H 3 ' 



o o 





\-CH 3 



.N 



CH 3 



— R 



17 



82 



MS m/z 401 (M+H) + 



83 



CH 3 



CH 3 



MS m/z387 (M+H) 



84 




MS m/z 421 (M+H) + 



85 




ocH 3 MS m/z 451 (M+H) + 



86 



87 



// x \ 



" F MS m/z 439 (M+H) 4 



F v^ F 



MS m/z 489 (M+H) + 



88 



89 



90 





N0 2 




CI 



MS m/z 471 (M+H) + 



MS m/z 466 (M+H) + 



MS m/z 490 (M+H) + 
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^-v: 47/ 



H 3 < 



R 17 ^_.N.. 

o o 




I M 



• — R 



17 



CH 3 



91 



92 



93 




MS m/z505 (M+H) 4 



MS m/z 514 (M+H)* 



MS m/z471 (M+H) + 




MS m/z 463 (M+H) 4 



95 



" CH 3 MS m/z 373 (M+H) + 



96 




CH3 MS m/z 435 (M+H) + 



[0192] 



fctJSE#2 005-3028472 
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^<-v: 48/ 





[0 19 3] 



miE#2 005-3028472 
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/^-v : 49/ 



[$15] 



R 



49 



H 



H 3 C. 




V"V-CH 3 
1 ,N 



CH 3 



ft-ftft • — R 47 



104 



105 





CH 3 

O+CHs 
N-^s CH 3 
O 



106 



107 



108 



X ' o 




o 

A. 



N- 



CH 3 



CH 3 



(in) ttzte (iv) oWI^^t»Jtplts 



[0 19 4] 

wzit&m (i) > en) 

, Tf .^ 3 i)> (Lysophosphatidylcholme; LPC) WW^H*. 
* tUE#2 005-3028472 



#12004-050934 



^-v : 50/ 



V^Wtk 5 000 units/ml ^-VTA 5,000^g/ml ^V^^y» , 10 mmol 
/L N-2 UK U * > ^ v V-N' -2-- (N-2-hydroxye hylpipera 

zine-N'-2-ethanesulfonic acid; HEPES) . 3 „g/U ^\ 
7x'J 5 -nol/L ****** h U 125 nmol/L ^^Vr^24^S« 

£ S^S (2.0^g/ml) , M^nWA/B (30<W» 1) * 

^;t?^r ( 500;g/ m l) *WPU 8 6e i4H«Wtt«»W^ (™ 

A ^nY>fy>B (SOO^g/ml) l^x^r^> (500^g/ml) * B trHPMI1640 11F 
SGittt^HtL/co 

J^rLT 1 ,nn-^7X? FpAGal9-nd {2 M g I W003087366) f " 

^ KpACREpluc (2^g;W003087366) *KJMGER8^*AU 



i-X* Jr * I-17P x^>7vt-JV (17/3 -estradiol. v^ttSA) M^WL?^ 

£ *J>* Steady Glo Luciferase Assay System (Promegatt*) »***^5.* E * 
£lbL h (Packard, Meriden, CT. USA) ^W^JISrfllSfeL^o 

B#fc»«<^^>» (count per second) S:U^fflUE B -,^^o 
[0 19 8] 
[fell 



[0 19 9] 

^ a. B^ctiftimwt^sto 

[0 2 0 0] 
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^-v: 51/ 



[$16] 



8^ 



i 

24 
53 
81 
97 
98 



31 
34 
74 
77 
45 
37 



[0 2 0 1 ] 

&±*>*f*J:*K *»!B©ft^fc (I) > (I) . (HI) S.^ (IV) i)K GPR4g##!t 

BAU3/c^*Xfc0.1%^JfiU* T;V7^ ^*»ifc£»#L;fcl mg/mL LPC?#ift& L< l±0. 1%_ 
7;vy5 ^7KIt(itt^It) 0.1 mLfc^lMS-^LT, 6B#[S^«J&i$fei££tr 

)^b^t?53*ML, lpcs^-iNfPW^ioo mgAg«r^n^#L/co s fc» mmmzit 

ft&m53mmfo<Dttt>*) C«^4L^. &*3fcO«»l±, III 4XL^BALF^ 
fcg*&JfiLJ*&»l5fe*1t(Celltac o MEK-6158 ; H#3fc«, *0S0 "CiBSSfe Lfc&, Cytospin 
3 (Shandon, Inc., Pittsburgh, PA, USA)"Cffc»U I«ITC^»*^H^ 

[0 2 0 2] 

*£*£I2 1 K^-fo 

mmtmM™bLF*pu*mms -mfo&fc*) (o.25+o.o5)xio 5 i0 (^mu±mmm 

M) R&14*I-RS^t?f±^ (1.90+0. 11) X10 5 mt U^Wc<om.M^^MHEH)hfi 

tzo it&mtewm-?^ »4'«-'f0f**)^ >9 (i.i2±o.o8) xio^-e^o/co mnn 

BALB/cT^^^0.1%«»T;V7^ >MiC^)SL^l mg/mL LPC1#}&£ L< f±0.1%_ 
4^jfll?tT;V^5 ^7X«(Pt14^Mf^) 0.1 mL*&«l*li&:-5-L-C. 6NFM^^0fl&t5fe#*tr 
v>, MUVtzBALF^<oU^n.W:^Wmvtz 0 * ?-;v-fe;vn £0. 5%-&tr7fci#f& (i# 
^)ir<b^tJ81*«L, LPC^#1B#^huIC100 mg/kg^^nS^-LT-io 4/cHf'I4^M^^ 
^t^8lM«?>ft:b «9 HM^^#L7to &4 3 «^fxf4ii^lII^L^BALFit'<7)^ffl|& 
m^^ffilifiL^M^S^elltac a MEK-6158; S«H. M&.)^MfcL?z1$i, tkWfc 
^^Cytospin 3 (Shandon, Inc., Pittsburgh, PA, USA)TM1^U W»T^»*J*m 

[0 2 0 3]_ 

$£JP:&III2^7F1~o 

Pt14^MlfWBALF4 1 04'«(i. (0. 25±0. 05) X 10 5 i@ (TOffi+^I^ 

tz 0 ik&yosi&^wea, M^mm— mfa&fc *) (1.21+0.12) xio 5 ^-e&o tz 0 m\$.n 
mfthft^ jk^8is^T(±0c|3^®c^±iin^42% ffp^u^tt/io 

[0 2 0 4] 

$HW:ifcSEi»Jl^ «^at» (I) , (II) s (III) &L<(i ( 

■ffiSE# 2005-3028472 
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^-v: 52/ 



^w°(i 5 )\ (id > (in) *>L-<t± (iv) * ztiK*tLh<r>mm&toKft&*ft& 

A xf7 ,j ^ v t> a , fi^f 351 ^ n - ^ *> * ^ v V a - ^wfla 

iltm°a) > (id > (in) *>L<t± (iv) . *fctt**^*s¥Wfcim3*L* 
j&n&ttJBLV&^mm*. m#<7)^> m> 4MB#ra3f 

Cilljifti^ at. &A1A**:»K 10KO§O.1~1OO mgOfaB-C, lBlE^^ft 

j&t k % ##^n r tmi&faj i:^, * x *) mm k mm -t&tK \t - *l h i- 

[0207] _ 

^#W3tO e ld&'Wt?ffl^^^* , ^ n ^ ( X H NMR) l±, 

***v>K») (4270 MHzT?ai5feS^feOt?*So S^'H NMRl' is v^T jt^S-^PJ^fr 

^ttuctio «*#*ft±, A^J±fl^*>^& (apci) ifciiii/nn^^-f 

(ESI) fcfflv^ ci^ibO'f ^■Xb^'Srfflv^-cM^W^tro^^ii-etL-etLA 
PCI-MS f 7*c i±ESI-MS LT gftR L/c 0 

: i-|4-[3-(2-^f-;v-5,7-v^f-;W 5 r/[4,5-b]tr'J y>-3-^f 

ft^l6 (0.180 g, 0.334 mmol) J-)^ (3 mL) «»U 1 mol/L 

h';^A7lc« (3 mL) tSn^-CMH-r3.5WFW«#L^o RJS«E*«ffiT"C«*iU. 
Tkfcirax. j»v>Tl mol/L a«*in^-rpH*7#J£^1Plfilxfco ^nn*;VA^T2lIIflSffi 

i)|t H H H ^$*^^fc^J: *Mt#«Pl (0.115 g, «68%) 
ESI-MS: m/z 511 [M + H] + 

*H NMR (CDCl 3 )S(ppm): 1.31 (t. J = 7.5 Hz, 3H) , 1.90-2.17 (m, 4H) , 2.55 (s 3H) 

2 60 (s, 3H), 2.35-2.38 (m, 3H) , 2.83 (q. J = 7. 5 Hz, 2H) , 3.01-3.05 (m, 2H) , 
3 79 (s 2H), 5.51 (s, 2H) , 6.89 (s, 1H) , 7.33 (brdd, J = 7.7 Hz, 1H) , 7.40 (t, 
J = 7 7 Hz, 1H), 7.46 (d, J = 8. 1 Hz, 2H) , 7.59 (s, 1H) , 7.67-7.70 (m, 3H) . 
^##82 : 1- [4-|[3-(2-J-f-JV-5,7-v^;W 5 ^/[4,5-b]tf V v >-3--f ^ ^) 7 
I - ;v] t K o * *s 4 5 / > f- M ^ > ^ ^ V y-A-iJ fr#*Wt «fc^*P2) 

<b-fr*18 (0.195 g, 0.352 mmol) (3 mL) 1 mol/L 7jc@Ht:J- 

>V^A*»«t (3 mL) £flplTgfiKT3.5l$raSM$Lrt:o R£&«t=S: «ffiTt?»«S 
7X^*0^. «V^T1 mol/L mm^SPxTpH^7#fi^«L/co *rl±lL^ B B H *IIU 
^if^-f^KT^titfcKJ: 19^^P2 (0.0500 g, «27%) Sr#^o 
ESI-MS: m/z 526 [M + H] + oc 
X H NMR (DMS0-d 6 )<5(ppm): 1.20 (t, J = 7.4 Hz, 3H), 1.62-1.83 m, 6H), 2 21-2.25 
(m, 1H), 2.46 (s, 3H) , 2.49 (s, 3H) , 2.74-2.89 (m, 2H) , 2.76 (q, J = 7. 6 Hz, 2H) 

ffi«E# 2005-3028472 
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, 3.39 (s, 0.65H), 3.42 (s, 0.35), 5.43 (s, 0.35H), 5.49 (s, 0.65H), 6.91 (s, 1H 
), 7.05 (s, 1H), 7.17-7.43 (m, 8H), 11.3 (s, 1H) . 

|f«3 : l-|3-[3-(2-^f-;V-5,7-v^ f^W 5 ^V[4, 5-b] fcf y v^-S-^^^f-^)^^ 

V >f ;v ] ^ y *s M v v > -4- * > lit «t^-^P3) 

\t%m22 (0. 160 g, 0.297 mmol) £J3v>. ##Ml t m$L<QJ?&& «t •Mb'fr*P3 (0.05 
80 g, JR*38X) 
ESI-MS: m/z 511 [M + H] + 

X H NMR (CDCls) 5 (ppm) : 1.21 (t, J = 7.4 Hz, 3H), 1.97-2.09 (m, 4H), 2.41-2.58 (m 
, 3H), 2.45 (s, 3H), 2.51 (s, 3H) , 2.88-3.06 (m, 2H) , 2.83 (q, J = 7.4 Hz, 2H) , 
3.85 (s, 2H), 5.44 (s, 2H) , 6.82 (s, 1H) , 7.18-7.36 (m, 3H), 7.44 (s, 1H) , 7.53 
(d, J = 7.8 Hz, 1H), 7.60 (d, J = 8.7 Hz, 1H), 7.63 (s, 1H), 7.74 (d, J = 5. 9 Hz 
, 1H). 

##«4 : 3-(2-j^;v-5,7--^ 5 ^v*[4, 5-b] try -J y-Z-4 f-/iOScA#afc ( 

ffc£-*P4) 

ft£-*tol2 (1.14 g, 3.53 mmol) &JBv^ J: •? ffc^»P4 (1.04 g 

, JR3P95X) fc#jt 0 
ESI-MS: m/z 310 [M + H] + 

: H NMR (CDCls) 8 (ppm) : 1-22 (t, J = 7.5 Hz, 3H), 2.50 (s, 3H) , 2.52 (s, 3H). 2.7 

6 (q, J = 7.5 Hz, 2H), 5.53 (s, 2H), 6.96 (s, 1H), 7.37 (d, J = 7.9 Hz, 1H), 7.4 

6 (t, J = 7.5 Hz, 1H), 7.70 (s, 1H) , 7.84 (d, J = 7.5 Hz, 1H) . 

###!)5 : 4-(2-xf)V-5,7-y>f;K 5 ^V[4,5-b] tTU v>-3--f ^;V)3c,t#I£ ( 

fb^fjP5) 

lfc#t/25 (0.720 g, 2.23 mmol) (14 mL) £tM?U 3 mol/L TKIMtf" 

(7 mL) £Jnx.T90 TC 5B#^» 1 iz 0 «JETT?RJS«t**m L^: 
7K*inx.T«L, mol/L &S^i)D&TpH£5~6ttfifciMfi5Lfco #fffiLfc 

*hS*itJRU tia «Hb&«rP5 (0.625 g , W9i%) £#£ 0 

ESI-MS: m/z 310 [M + H] + 

J H NMR (CDCls) S (ppm): 1.29 (t, J = 7.5 Hz, 3H), 2.59 (s, 3H) , 2.65 (s, 3H), 2.8 
1 (q, J = 7.5 Hz, 2H), 5.53 (s, 2H), 6.91 (s, 1H), 7.13 (d, J = 8.4 Hz, 2H), 7.9 
5 (d, J = 8.2 Hz, 2H). 

#i##!l6 : l-[4-(2-^^;V-5,7-v^^;i^-f 5 ^V*[4,5-b] fc° U )V* ^;l/)^>-v* 

;v] t° y v y -4- * ;v > & « fr£*&P6) 

it&mZ2 (2.88 g, 6.42 mmol) fcfflv^ ##$|4 ^ X <0 it^?6 (2.39 g 

, W89%) *n?Zo 
ESI-MS: m/z 421 [M + H] + 

X H NMR (CDCls) 8 (ppm): 1.30 (t, J = 7.6 Hz, 3H), 1.64-1.78 (m, 2H) , 1.88-1.95 (m 
, 2H), 2.53-2.59 (m, 2H), 2.56 (s, 3H), 2.61 (s, 3H) , 2.75 (m, 1H) , 2.79 (q, J = 
7.6 Hz, 2H), 3.07 (m, 2H) , 5.46 (s, 2H) , 6.87 (s, 1H) , 7.15 (d, J = 7. 9 Hz, 2H) 
, 7. 30 (d, J = 8. 1 Hz, 2H) . 

##M7 : 3- (4- 7 5 j ^ y v;v)-2-^^-;v-5, i-V * ^;v-3H—f 5 ^vl4, 5-b] tr y v y ( 

flS-£»P7) 
ZDgl 

2-^f-;V-5, 7- v p< ^;V-3H--f -5 *T y[4, 5-b] tf U > (US5424432) (3. 50 g, 20. 0 mm 

ol) £DMF (67 mL) K}#j§?U jjcSHfc V * 7 A 1 7Xfn^ (1.26 g, 30.0 mmol) ££nx.T 

£&T?205HBHJB$L;fclfcl::, p -zfn^>y>7*n5 K (4.31g, 20.0 mmol) < <0 

fcfc, Tfc (130 mL) £Jn*.. ifcKLfcifciSfcfclRLT^^U «JET-C«*S*2-Ji 
^;V-5,7-vV-f-;V-3-(4-- h -3H--T 5 ^V[4,5-b] tf'J V> (4.91 g, 15.8 

mmol, W79.1%) £#£ 0 
APCI-MS: m/z 311 [M + H] + 

ffifE# 2005-3028472 



#112 0 0 4 -0 5 0 9 3 4 ^ ^ : 547 

Xfi2 ^ n „ K 7 * j* * n, 3 (4- - h n ^ y v ;v) -3H- >f 5 ^ V* [4, 5-b] tf 

(4.81 g. 15.5-0 : 7g, 155-oD «xt, ft 

^^ffi; ^ff|2?rS5?^v---?^ (2:3) «Mri»«t*ln^. «ti 

isst^^ (s - 53g ' i2 - 6fflfflou a 

3*81.2%) £#fc 0 

APCI-MS: m/z 281 [M + H] + 62 ( 3H)j 2 .7 

3.52 IL! » T :V» "A C^H, 6.8, (s. 1H ), 

APCI-MS : m/z 281 [M + KT , „„, 2 63 ( 3H) 2 .7 

^r ( 3 7.^ 



mmol, W93%) *#*io 



^#^10'4-{4-(2-^f-;V-5,7-v^^^^-^V[4,5-bJt: J ✓ ✓ d ^ 

, iETtllt^PlO (l.H B. 2.72 mmol, HX^100/o) ^^r^ 
% (ift^Jt :7:3) tltffio 

APCI-MS: m/z 407 [M + H] + /_ 8H ) 2 50 (6H, DMSOtf) 

38 (m, 3/10H), 5.46 (m, 7/10H). 6.48 to. 2H), 6.87 (s, 1H). 6.91 &n, 2H) . 

7-l^W * r/[4 5-b] e 'I v >-3-. > 



**" miE#2 0 0 5-3 0 2 8 4 7 2 
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TfJl£(7)4--7 , ~n^^ f;M>V7i; > (5.00 g, 18.2 mmol) £DMF (100 mL) ^v#$?L 
, 2-J^;i/-5,7-v^;W 5 ^Vl4,5-b]tf 'J^> (3.82 g, 21.8 mmol) RWft'J 
f^^AlTKfn^ (0.920 g, 21.9 mmol) £l)tlX-> ^&K-C3B#M#L£ 0 KJ&?££MJ±T 

mm-?y**y^^xm%^^fzik, m&rr-mmLtzo ^hfitz-^m.^^ y )* / f^ii c 7^ 

s;u-? h /57 -f - (RiB^-T-fl/ I ^sdf^>- = 2 : 1) T?»«U iv^x^y-j^P,S 
|g B H H $^^-^tJ: Dfb^l (5.33 g, W79%) £#£ 0 
ESI-MS: m/z 370 [M + H] + 

1 H NMR (CDCls) S (ppm) : 1.33 (t, J = 7.5 Hz, 3H), 2.59 (s, 3H) , 2.64 (s, 3H), 2.7 

9 (q, J = 7.5 Hz, 2H) , 5.54 (s, 2H) , 6.91 (s, 1H), 7.21 (d, J = 8. 1 Hz, 1H), 7.2 

5 (d, J = 10.6 Hz, 1H), 7.45 (t, J = 7. 3 Hz, 2H), 7.55 (dt, J = 1.1, 7.3 Hz, 1H) 
, 7.72 (d, J - 5.1 Hz, 1H), 7.75 (dd, J = 1.1, 6.8 Hz, 1H) . 

immw 2 ] 

[0 2 0 9 ] 

4-(2-^^;V-5,7-y^ 5 V V* [4, 5-b] t? V if > -3- -i ;V^f ;i/)^yXt Fn-;v ( 

(2.27 g, 6.14 mmol) (50 mL) i:tSL> TK^-ffc* ^3f5^ h U 

*A (0.465 g, 12.3 mmol) fcflllx.. gilU::T2B#KSM$L*:o R£tC7-fe f >»i 

f)tL/:SI^v'J K;W7A^n7 h^^-f - (^nn*]i/A : ^ ^y-;i^40 : 1 
) -efjtfiU ^^tL^^^^J-f-^^-X^-^^^^cf-C h Ufa 1/-7 3 
£ IC i 0 <frfr*2 (2.10 g, W92%) £#7^o 
ESI-MS: m/z 372 [M + H] + 

J H NMR (CDC h) (J (ppm): 1.23 (t, J = 7.4 Hz, 3H), 2.56 (s, 3H), 2.61 (s, 3H), 2.7 

2 (q, J = 7.4 Hz, 2H), 5.41 (s, 2H) , 5.78 (d, J = 3.0 Hz, 1H), 6.87 (s, 1H), 7.0 
5 (d, J = 8.1 Hz, 2H), 7.23-7.34 (m, 7H) . 

[mmm 3 ] 

10 2 10] 

4-(2-^f ;V-5,7->^ f- ;W < *V[4,5-b] tf V y>-3-^ JV^f ;V)^>77xy 

ft^Wl (0.300 g, 0.812 mmol) £-x^y-;v (10 mL) HiF»L, KKn^7 5 
(0.113 g, 1.63 mmol) Wt>Jyy (0.145 mL, 1.79 mmol) 60 °C 

KX3.mmnWLtz 0 M^^nn*jVAl:tMU «if*7jc N 0.5 mol/LW, 

H/;ffig H B H ^ x ^ / - Sg B B H ? * 4 ^ t C J: >) f t^f 3 (0.213 g, »68%) * 

ESI-MS: m/z 385 [M + H] + 

*H NMR (CDCls) 5 (ppm): 1.31 (t, J = 7.6 Hz, 2.25H), 1.35 (t, J = 7.6 Hz, 0.75H), 
2.58 (s, 2.25H), 2.61 (s, 0.75H), 2.63 (s, 2.25H), 2.65 (s, 0.75H), 2.76 (q, J 
= 7.6 Hz, 1.5H), 2.84 (q, J = 7.6 Hz, 0.5H), 5.47 (s, 1.5H), 5.53 (s, 0. 5H) , 6.8 
9 (s, 0.75H), 6.92 (s, 0.25H), 7.01 (d, J = 8.4 Hz, 1.5H), 7.18 (d, J = 8.4 Hz, 
0.5H), 7.27-7.45 (m, 7H) , 9.64 (brs, 0.25H), 9.87 (brs, 0.75H). 

mmm 4 ] 

[0 2 11] 

3_(4_^ y zjfrty y^)-2-xf;V-5, 7- S J * 5 ?"V[4, 5-b] tf V v > Mk-fr*4) 

Xfil 

<t^tJ2 (0.600 g, 1.61 mmol) (15 mL) fcfcflpu v 7 ^ * U ;V 

Ty F (0.696 mL, 3.23 mmol) WDBU (0.483 mL, 3.22 mmol) £#nx.. 60 °C^T4H# 
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A5^n7f^7^- W m^^:^^^-> = i:l) fc V- 1 9 [4-2 

- j.^ ;v-5, 7- ^ V [4, 5-b] \£ «; v >-3-^Wf ;V)7x^;V]7x^Wf ^ 

7-/F (0.590 g, JR*92%) fcfcfco 

ESI-MS: m/z 397 [M + H] + . 
>H NMR (CDCh) * (ppm): 1.28 (t, J = 7.7 Hz, 3H) 2.57 s 3H 2.62 (s 3H) 2^7 
5 ( q> J = 7.6 Hz, 2H), 5.43 (s, 2H) , 5.65 (s, 1H) , 6.88 (s, 1H) , 7.10 (d, J = 8. 
1 Hz', 2H), 7.20-7.36 (m, 7H) . 

^IY^S^VIt^F (0.580 g, 1.46 -ol) *^-* (30 mL) fc*»L 
75Wfltr^^^l^f»Lfco 10% ^7y'7Atl (50% wet, 0.311 g) * 

t>J;t)Ol:$*^fci:J;f)M4 (0.510 g, «94%) fcftfco 

ESI-MS: m/z 356 [M + H] + , 

: H NMR (CDCh) <5 (ppm): 1.29 (t, J = 7.6 Hz, 3H) 2.57 (s, 3H) 2.62 (s, 3H) , 2.7 

7 ( q , J = 7.6 Hz, 2H) , 3.92 (s, 2H) , 5.41 (s, 2H) , 7.01-7.29 (m, 9H) . 

mnm 5 1 

»Iilt#^/:[4-(2-fW,7-^fH 5 ^.5-b]^V 
,MfiV)7x^V]7x^Mf;V7y'F (0.450 g, 1. 13 mmol) fci*,'-* (15 mL 
) rWL 77^^7^*y^i:t|jlL/:o T/K9-ttI (0.240 g) £1)0 
i 7K#^#H^Tt?2.5B#TO#LfCo »H7^ h*«LT%8UU ~ 

(J nn * ;l/A : >*y-*=40:i) CtilU ffc*«5 (0.510 g, £*KUR 

ESI-MS: m/z 371 [M + H] + . 

: H NMR (CDCh) 5 (ppm) : 1.28 (t, J - 7.4 Hz, 3H) 2.56 (a 3H 2.61 (s 3H) 2^7 

7 (q, J = 7.6 Hz, 2H) , 5.13 (s, 1H) , 5.39 (s, 2H) , 6.86 (s, 1H) , 7.05 (d, J = 8. 
1 Hz, 2H), 7.15-7.32 (m, 7H) . 

mnm 6 ] 

N-T [ ^f-;V- 3 4-(2-^-f-;V-5,7-v^ 5 ^[4. 5-b] bTiJ yy-H ;^ 

ft*W5 (0.255 g, 0.688 mmol) + Is > (5 mL) k»*U 0 CUH^ 

, V7 r/ (0.240 mL, 2.21 mmol) fctfiStftT (0.980 mL, 1.38 mmol) fciJDX., S 

f>_ ;v = 60:l) i:t»«U iv^yxf;vx-r^^ H B B ft^^J:U»)^ 
©6 (0.191 g, JW67X) £#*r 0 

ESI-MS: m/z 413 [M + H] + . 
*H NMR (CDCh) 5 (ppm): 1.29 (t, J = 7.4 Hz, 3H), 1.96 (s 3H) 2 56 (s, 3H , 2.6 
1 ( S 3H), 2.75 (q, J = 7.4 Hz, 2H) , 5.43 (s, 2H) , 6.17 (d, J = 7.9 Hz, 1H) , 6.3 
0 (d J = 8.0 Hz, 1H), 6.87 (s, 1H), 7.03-7.31 (m, 9H) . 
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3-(2-xf^-5,7-y^f^>f 5 ^Vl4,5-b]^V v>-3--f f^)^>V*7 ^ 7 > (ft 
1^3 7) 

-p^g 1 

HTIE^3-^ fM^/7x 7 > (4.00 g, 20.4 mmol) SrlM^* (100 mL) \,Z&ffi 
L N-7'n^i[±(i^ K (4.71 g, 26.5 mmol) 5.1/T W * 4 V - h V ^ (1 

00 g 6 09 mmol) fcfltlx., 75 °CCT6.5B|fWL/:o RJfcifcfcifriP Lfcfc. 

(HfxfjV : ^-^> = 1 : 20) KT»SL3-7 , n€>f^>V*7i; > (4.31 g, 
W77%) £#^ 0 
112 

7 y (2.00 g, 7.26 mmol) £JiV>, Uttf U 1 k R«0;fr&fcT>fb£-W7 (1.91 g, «71 
%) *#fc 0 

ESI-MS: m/z 370 [M + H] + 

X H NMR (CDCls) 5 (ppm): 1.29 (t, J = 7.2 Hz, 3H), 2.52 (s, 3H). 2.60 (s. 3H), 2.7 

8 (q J = 7.4 Hz, 2H) , 5.48 (s, 2H) , 6.86 (s, 1H) , 7.27 (brdd, J = 6.4 Hz, 1H) , 
7.35 (t, J = 7.4 Hz, 1H), 7.26 (t, J = 7.9 Hz, 2H) , 7.50-7.70 (m, 4H) . 

mmm s ] 

[0 2 15] _ T , , . 

3_(2-^ /u-5, 7-v y f" * "T ^ ^ V[4, 5-b] tf V v >-3--f jv^f;v)^^tFn- ;v ( 

•f^^-%8) 

1t&^lCDiXt> Klk&%%}7 (1.50 g, 4.06 mmol) Srfflv^ ^^M2 k £ 9 

-fb*W8 (1.05 g, W85%) £#£o 
ESI-MS: m/z 372 [M + H] + 

X H NMR (CDCls) 5 (ppm): 1.24 (t, J = 7.6 Hz, 3H) , 2.56 (s, 3H) , 2.62 (s, 3H) , 2.7 

2 (q, J = 7.3 Hz, 2H) , 5.41 (s, 2H) , 5.77 (d, J = 3.3 Hz, 1H) , 6.87 (s, 1H), 6.9 

3 (brdd, J = 6.9 Hz, 1H) , 7.18-7.32 (m, 8H) . 

mmm 9 ] 

[0 2 16] 

3-(2-xf^-5,7-y^f^W 5 F V[4, 5-b] If V ^/-M ^) /? >V7x>'>** 
v A (-f b'o* 1 ^ 9 ) 

-ft^KO-ft*? ^b^"W7 (0.370 g, 1.00 mmol) *JBV^ ^M3 t IW^Tj&K £ 
«Mb^9 (0.271 g, W70%) «r#fc 0 
ESI-MS: m/z 385 [M + H] + 

: H NMR (CDCls) S (ppm): 1.33 (t, J = 7.6 Hz, 3H) , 2.59 (s, 1.5H), 2.60 (s, 1.5H) 
2.74 (s, 3H), 3.02 (m, 2H) , 5.51 (s, 1H) , 5.58 (s, 1H) , 7.02 (s, 0. 5H) , 7.03 (s 
, 0.5H), 7.22-7.43 (m, 9H) . 

mmm 1 o ] 

[02 1 7 ] 

3 _ (2_j^ JV-5, 7-v y ^ % V V*[4, 5-b] If V v V-3- ^ 

v «k#i»io) 

Xfi 1 

it&m2<Dftt> <9 £fb-frW8 (0.900 g, 2.42 mmol) Srfflv^ %m^(OTMlk\^U^>75 
m\zZ *3 [3-(2-xf^-5,7-y^f)V-^ 5 *V[4, 5-b] tf V v" V-3--T JV^f ^)7x_;l/] 
7x-W f;V7v K (0. 830 g, IR^86%) *%tz 0 
ESI-MS: m/z 397 [M + H] + 

X H NMR (CDCls) S (ppm): 1.25 (t, J = 7.6 Hz, 3H), 2.57 (s, 3H), 2.63 (s, 3H), 2.7 
3 (q, J = 7.4 Hz, 2H) , 5.43 (s, 2H) , 5.64 (s, 1H) , 6.88 (s. 1H) , 6.99 (d, J = 7. 
3 Hz, 1H) , 7. 14-7. 34 (m, 8H) . 

1M2 

mSE# 2005-3028472 
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[4- (2-xf- ;V-5 7- v ^ ^ ;W 5 ^ y [4, 5-b J tf V v >-3-^MflV)7x^JV]7x- 
;v ^f^7y KOftfc 0 fcieiT»& [3-(2-^;V-5,7-v^ 5 ^V[4,5-b] 

VfV v>-3-'f^^^>'V) 7i-^]7x-Wf;V7yF (0.650 g, 1.64 mmol) 
, ^{f!5t|i»^PJ: HfrfrBUO (0.560 g, «93%) 
ESI-MS: m/z 371 [M + H] + 

J H NMR (CDC1 3 )«5 (ppm): 1.24 (t, J = 7.4 Hz, 3H) , 2.56 (s, 3H), 2.61 (s, 3H) , 2.7 
2 (q, J = 7.5 Hz, 2H) , 5.12 (s, 1H) , 5.40 (s, 2H) , 6.86 (s, 1H) , 6.89 (d, J = 5. 

7 Hz, 2H) , 7. 13-7. 29 (m, 8H) . 

mmm 1 1 ] 

[0218] x 

N-7^f;V-3-(2-xf-]V-5,7-y^fiW 5 ^V[4, 5-b] tf U v>-3--f ;V^;V)^>Xt: 

fu;>75> (ft#Wii) _^ ... 

ik&m^iXi} *) (0.300 g, 0.810 mmol) Srfflv^ iIWtRt«Mi: 

<fc«5ft^ll (0.212 g, W63%) Sr#/co 
ESI-MS: m/z 413 [M + H] + 

X H NMR (CDCl 3 )<?(ppm): 1.26 (t, J = 7.6 Hz, 3H) , 2.00 (s, 3H) , 2.56 (s, 3H) , 2.6 

2 (s 3H) 2 73 (q, J = 7.4 Hz, 2H) , 5.38 (s, 2H) , 6.09 (d, J = 7. 8 Hz, 1H) , 6.1 

8 (d', J ='7.9 Hz, 1H), 6.87 (s, 1H) , 6.93 (d, J = 7.4 Hz, 1H) , 7.02 (s, 1H) , 7.0 
9-7.32 (m, 7H). 

mmm 1 2 ] 

[0219] 

3 _(2-^;V-5,7-^?-;W ? ^V[4.5-b]tfU ^>-3->f ^^f ^)$lfK>^^ (ft 

1=j"Wl2) 

°4-yn^^fMy/7x; y<Ditfr«) Kifimm-y'v * * ^ ^^MMW:* 3- ^ (3. 00 

g, 13.1 mmol) *fflV», £*m fcra*0:£&fcTtt#!tol2 (2-99 g, «71%) 

°H NMR (CDClsU (ppm): 1.28 (t, J = 7.5 Hz, 3H) , 2.57 (s, 3H) , 2.62 (s, 3H) , 2.7 
5 (q J = 7.5 Hz, 2H) , 3.88 (s, 3H) , 5.48 (s, 2H) , 6.89 (s, 1H) , 7.23 (brdd, J = 
7.7 Hz, 1H), 7.33 (t, J = 7.9 Hz, 1H) , 7.90 (s, 1H) , 7.93 (d, J = 7. 5 Hz, 1H) . 

mmm 1 3 ] 
[0220] 

3- (2-^?-;v-5,7-^^;W 5 ^/[4,5-b] try v>-3--f ;^f;v)^>^^7;^-^ 

( / ft'B*%13) 

(2.64 g, 8.16 mmol) * h (40 mL) K&ML, 7 =f>#H£CT\ 0 

"CfcT 7X*ftvM V7*f^7JV5 A (1.0 mol/L h/W^**, 24.5 mL) *tOx. 

, o^J-TL5B#r^«L/io i^n( + )-s^^h'; i yA* , ^^47]cfn^7jcvmR**nxT 

y'j^;v*7A^n7f^ 7 7^- (ftKif^:Mt>=5:i) KTflfSl-ra - c 

^^13 (2.32 g, JR2*£90%) &Wfco 
ESI-MS: m/z 296 [M + H] + 

*H NMR (CDCl 3 )5(ppm): 1.24 (t, J = 7.5 Hz, 3H) , 2.56 (s, 3H) , 2.60 (s, 3H) , 2.7 
1 (q, J = 7.5 Hz, 2H), 2.93 (brs, 1H) , 4.59 (d, J = 4.0 Hz, 2H) , 5.41 (s, 2H) , 6 
.87 (s, 1H), 6.96 (m, 1H) , 7.10 (s, 1H) , 7.21-7.23 (m, 2H) . 

immm 1 4 ] 

[0 2 2 1 ] 

4- [3-(2-xf;v-5,7-^>f;v^ 5 ^v*[4, 5-b] tf V v >-3--f ;w f ;v)^>vM 
-»7;V3-;v (^b^-%14) 

Xfli ^ 

rfy|g<7)4-yn^E^>'^;VT;V=f-;V (4.00 g, 21.5 mmol) £DMF (100 mL) K$£«$U 

ffi!E#2 005-3028472 
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VL4ktert-~f is (4.86 g, 32.2 mmol) RVJ 5 ¥v*-)\> (2.20 g, 32.3 

ramol) £fln£, M»lCT1.5l$n!«#Lfco RJSift«r«ffiTTfflMSS*/S^ M£ftM 

; ^^^>" = l:80) KTflHR L-4-7* n^E^ y -J)Ut 4f 9 s-tert-"f l f-ft'*J* 
(5.52 g, ijX^85%) «:Wfco 
: H NMR (CDCh)3 (ppm): 0.11 (s, 6H), 0.96 (s, 9H), 4.70 (s, 2H), 7.20 (d, J = 8. 
3 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H) . 
TM.2 

ik&miZ (2.08 g, 7.04 mmol) ^7nn*iVA (100 mL) K&fi¥U XSWfcv yify 
(9.20 g, 0.106 mol) fcj&Px^ Mfc-Ci|&fc«#Lfco 7Fi#«-fe7^ h^SLT^glJ 
L, ^iS^^WtilffTtili Lfco ^t* v 'J * t*^7) 7 A 7 n v h ^7 7 ^ - (ft 
^■f-;]/ : ^**)-y=3:l) CTftSL, 3-(2-xf JW5,7-7Vf )K 5 ^V[4, 5-b] tf U 
y7-3-^Mf*)^7^7jvnF (2.04 g, JgJfcWJRsjS) £#£ 0 
*H NMR (CDCls) <5~ (ppm) : 1.24 (t, J = 7.5 Hz, 3H), 2.52 (s, 3H) , 2.57 (s, 3H) , 2.7 
1 (q, J = 7.5 Hz, 2H), 5.46 (s, 2H), 6.84 (s, 1H) , 7.31 (brdd, J = 1.3, 7.7 Hz, 
1H), 7.40 (t, J = 7.5 Hz, 1H) , 7.63 (brs, 1H), 7.71 (brdd, J = 1.3, 7.5 Hz, 1H) , 
9.88 (s, 1H). 
Xfi3 

Xglt?#^tL/t4--/n^^> vji/^-dr v-tert-y'f-^vp* f;Vy7 > (1.23 g, 4.08 
mmol) £THF (30 mL) tC^#ft?L^ 7 7 * 3F*3£ T KTH&Lfco RJ&ifc*-78 

tK^Lfcft, 1.57 mol/L n-^f A/^t>i§t (2.60 mL, 4.09 mmol) £ 

S5^K»L/c 0 XfM2t?#^n^3-(2-^^^-5,7-v^-5 L ^^ 5 ?V[4.5 
-b]tf; y'7-3-^ ^^fJl'J^^XTA'fl; K (0.800 g, 2.72 mmol) <7)THF (5 mL) ?f?& 

ATRM^iJPxTK^^^lh^-^Tcft, *Bfc^^^-CjRjtc5»4:*«lL^o »«^^f 
U 7XS.^fn^7K-C^L, i*il*vni")Ai:tfi*S*fc^ «J±T^iftil 
Lfco ^y'J*^*7A7n7h7*77^ (Wsgfc-x."?"*' : ^*"9->=3 : 2) [;t 
J»«1- * CL K J: 9 [4- (tert- 7* f - ^y'J^t^y^f /V)7x^^] [3- (2--^ 

;U-5,7-i^f-;W 5 ^vl4,5-b]e°U v>-3-f frtf-fr)? ?y-)V (0.923 g 

, »66%) *mtzc 

ESI-MS: m/z 516 [M + H] + 

X H NMR (CDCI3) S (ppm) : 0.10 (s, 6H), 0.94 (s, 9H), 1.19 (t, J = 7.4 Hz, 3H), 2.5 
3 (s, 3H), 2.59 (s, 3H), 2.68 (q, J = 7. 6 Hz, 2H), 3.66 (brs, 1H) , 4.71 (s, 2H), 
5.38 (s, 2H), 5.71 (s, 1H), 6.86 (s, 1H), 6.87 (d, J = 7. 9 Hz, 1H), 7.13-7.29 ( 
m, 7H). 
X@4 

XfS3Ti# h tl.1t [4- (tert- 7'f" V * * JV v y )V * * v * f- )V) 7 x. - [3- (2- J. ^ ;V 

-5,7-v^ 5 ^v"[4,5-b] tfy v^-3-^ ^;v) 7^~;v]p< * / -;v (0.923 g, 
1.78 mmol) ^7nn*jH (20 mL) KlfffllU —Hfcflr*' > # > (3.11 g, 35.8 mmol) 

Lfco iI*y'J*^>*7A7n^F^* 7 7^- (ft^^;i/ : >=2 : 1) KX 

«HW"S biz 3:1) |4-[3-(2-xf-/l'-5,7-i» f-JW 5 ^V[4,5-b] tf 'J v>-3--f fl/* ^ 
;V)^^vM i/ju**c v| -tert-7f-;v>?^ fji/y5 > (0.898 g, 4X^98%) £|# 

ESI-MS: m/z 514 [M + H] + 

X H NMR (CDCh ) § (ppm) : 0.14 (s, 6H), 0.98 (s, 9H), 1.33 (t, J = 7.6 Hz, 3H), 2.5 
7 (s, 3H), 2.64 (s, 3H), 2.82 (q, J = 7.6 Hz, 2H) , 4.83 (s, 2H), 5.52 (s, 2H), 6 
.90 (s, 1H), 7.29 (brdd, J = 8.9 Hz, 1H), 7.39 (brt, J = 7.4 Hz, 1H), 7.41 (d, J 
= 7.9 Hz, 2H) , 7. 66-7. 74 (m, 4H) . 

miE# 2005-3028472 
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1 5g4-C# 5» *Lfc 14- [3- (2-xf^-5, 7- y^f^K? ^ V [4, 5-b] tf V v >-3—f * > 
;V)^> ;v]^yv;v^-^v|-tert--7^;Vv^ fi^>7 > (0.898 g, 1.75 mmol) £T 
HF (15 mL) t*#Jt?U 1.0 mol/L TBAF-THFv#?& (5.24 mL, 5.24 mmol) ^Jnitfii: C 

IMbS** - *MfrfrWl4 (0.579 g, W83%) £#fco 

ESI -MS: m/z 400 [M + H] + 

X H NMR (CDCI3 ) d (ppm) : 1.30 (t, J = 7.6 Hz, 3H), 2.55 (s, 3H), 2.61 (s, 3H) , 2.7 
9 (q J = 7.6 Hz, 2H) , 4.77 (s, 2H) , 5.50 (s, 2H) , 6.89 (s, 1H) , 7.28 (brd, J = 
6.9 Hz, 1H), 7.35-7.42 (m, 3H) , 7.65 (d, J = 7.6 Hz, 2H) , 7.67 (d, J = 8. 1 Hz, 2 
H). 

\mm 1 5 ] 

[0 2 2 2] 

4- {4- [3- (2-xf /1/-5, 7- v > ^ ;W ^ 9 V [4, 5-b] H° V v ^-3->f * ^ ^ ^ > V 4 ^ 

ffc^%14 (0.250 g, 0.625 mmol) Srffi^f-V^ (5 mL) fc«F»U 0 CCTh U J- 
f;V7$> (0.131 mL, 0.939 mmol) Xtf* 9 n V K (0.730 mL, 0.943 

mmol) £Jn;LT, 0 T}fc-CU$M«#L;fco RJfcifcfcfitfn****^*- ^ nn *^» : 

^ itETtllL/Co (5 mL) l->fJHf^ 7 y> (0. 

208 mL 1 87 mmol) ~&.Tf h V T 5 > (0.870 mL, 0.623 mmol) HJUkMUKX^r 

( ^nn*n : * ^y-;v=20 : l) i:-c»«t4 - £ * 0<t^i5 (0 
.0900 g, W30%) fc&fco 
ESI-MS: m/z 482 [M + H] + 

J H NMR (CDCb ) d (ppm) : 1.29 (t, J = 7.6 Hz, 3H) , 2.27 (s, 3H) , 2.46-2.60 (m, 6H) 
2 53 (s, 3H), 2.59 (s, 3H) , 2.79 (q, J = 7.6 Hz, 2H) , 3.22 (t, J = 5. 1 Hz, 2H) 
3.54 (s, 2H), 5.48 (s, 2H) , 6.86 (s, 1H) , 7.25 (brdd, J = 7.6 Hz, 1H) , 7.32-7. 

38 (m, 3H), 7.64-7.67 (m, 4H) . 

mmm 1 e i 

[0 2 2 3 ] 

l-|4-[3-(2-^;v-5,7-v^ 5 ^V[4,5-b] t? 1; f-;v)-?>vM 
>-v;v| tf^V v >-4-*;v^"y^x.-f-;u^^-r;v 0ffr&-flfcU6) 

-f-;vtf^7 vX7>ftfc> V — ^n-f-^^o:-^;V^^.'r;V (0.621 mL, 4.03 mmo 

1) £jEg v ^ mMmi5t\n\M<DljmK£V)ft&mU (0.322 g, 0.806 mmol) ^Mfc^l6 

(0.414 g, W95%) fc#fco 
ESI-MS: m/z 539 [M + H] + 

J H NMR (CDCh) 5 (ppm): 1.25 (t, J = 7. 1 Hz, 3H) , 1.31 (t, J = 7.5 Hz, 3H) , 1.71 
-2 15 (m, 6H), 2.24-2.33 (m, 1H), 2.79-2.86 (m, 2H) , 2.55 (s, 3H) , 2.61 (s, 3H) , 
2.80 (q, J = 7.5 Hz, 2H), 3.54 (s, 2H) , 4.13 (q, J = 7. 1 Hz, 2H) , 5.51 (s, 2H) , 
6.88 (s, 1H), 7.25 (brdd, J = 7.5 Hz, 1H) , 7.35-7.40 (m, 3H) , 7.65-7.70 (m, 4H) 

mmm 1 7 1 

[0 2 2 4 ] 

4- [4-|[3-(2-^;V-5,7-v^;W 5 ^V[4,5-b]eU y>-3-^V^*)7x-;V]t 

'ffc-g-^lOftfr >9 l- / fb^%15 (0.0800 g, 0.166 mmol) fcfflv^ ^Jfc0J3fcRltttf>*&te 

mSE# 2005-3028472 
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£«Mt#Wl7 (0.0549 g, JRSP67X) «r#^o 
ESI-MS: m/z 497 [M + H] + 

l H NMR (CDCls) 5 (ppm): 1.27 (t. J = 7.5 Hz, 1.5H). 1.30 (t, J = 7. 5 Hz, 1. 5H) 2 
29 (s, 1.5H), 2.32 (s, 1.5H), 2.54 (s, 1.5H), 2.56 (s, 1.5H), 2.60 (s, 3H) , 2 1 
7-2.63 (m, 8H), 2.76 (q, J = 7. 5 Hz, 1H) , 2.82 (q, J = 7. 5 Hz, 1H) 3.51 (s, 1H) 
3 57 (s, 1H), 5.44 (s, 1H) , 5.50 (s, 1H) , 6.86 (s, 0.5H), 6.87 (s, 0.5H), 6.86 
'(brd, J = 7.5 Hz, 0.5H), 7.09 (brd, J = 7. 5 Hz, 0.5H), 7.17 (t, J = 7.7 Hz, 0.5 
H), 7.21-7.37 (m, 6.5H). 

mnw 1 8 1 

-ffc^!»l©ft*3 D lMk-frWl6 (0.270 g, 0.501 mmol) £J£v^ ^i«l3t»^ffi^ 
i«J^%18 (0.243 g, W88%) £#£:o 
ESI-MS: m/z 554 [M + H] + 

J H NMR (CDCls) 8 (ppm): 1.18-1.30 (m, 6H), 1.75-2.17 (m, 6H) , 2.24-2.31 (m, 1H) 
2 55 (s, 1.5H), 2.57 (s, 1.5H), 2.60 (s, 1.5H), 2.61 (s, 1.5H), 2.76 (q, J = 7.6 

Hz, 2H), 2.81-2.92 (m, 2H) , 3.47 (s, 1H) , 3.52 (s, 1H) , 4.13 (q, J = 7. 1 Hz 1H 
) 4 15 (q J = 7.1 Hz, 1H) , 5.46 (s, 1H) , 5.50 (s, 1H) , 6.86 (s, 1H) , 6.94 (brd 
d', J = 7.4 Hz, 0.5H), 7.10 (brdd, J = 7.4 Hz, 0. 5H) , 7.16 (t, J = 7.8 Hz, 0.5H), 

7.22-7.42 (m, 6.5H), 10.1 (s, 0.5H), 10.4 (s, 0. 5H) . 

mmm 1 9 ] 

3 _[3°(2 2 -i^ 1 ;v-5 ) 7-v^f-;v-f 5 ^V[4,5-b]bfi; y^_3-^;v^ f-;v)-ovM 
y;vr;vn-;v (^%19) 

4-^o*^^y>7;V3-;v?)ft^^:»3-yn^^>y^7;V3-^ (3.24 g, 
17.4 mmol) fcfflv^ l&fcflUOXSl t HfcOtftfcK: J: <9 (3-7* ^ > S?*** v)_ te r 
t-7*f^y/f^v7> (5.23 g, Wl00%) fc#£:o 

J H NMR (CDCls) 5 (ppm): 0.15 (s, 6H), 0.99 (s, 9H) , 4.74 (s, 2H), 7.21 (t, J = 7. 
7 Hz, 1H), 7.27 (dt, J = 1.4, 7.7 Hz, 1H) , 7.41 (dt, J = 1.4, 7.7 Hz, 1H), 7.51 
(s, 1H). 

v )V it * v) -tert-y-f - * v ^^>7> Oftfr «3 ^XS1T» <b frfc (3- 
7*n^&^> v;V^^->)-tert--7^^^^ f^'>7 > (2.71 g, 8.99 mmol) £JEV>, MW. 

[3_(2-x.f- ;v-5, 7->^ *V[4, 5-b] t: v v >-3-^f 7 * -;v] * 9 J - 

fl/ (1.95 g, W74%) «r#7to 
ESI-MS: m/z 516 [M + H] + 

>HNMR (CDCls) 5 (ppm): 0.07 (s, 6H), 0.92 (s, 9H), 1.19 (t, J = 7.4 Hz, 3H) 2.5 
3 (s 3H), 2.59 (s, 3H) , 2.67 (q, J = 7. 4 Hz, 2H) , 4.68 (s, 2H) , 5.38 (s, 2H) , 5 
.71 (s, 1H), 6.85 (s, 1H), 6.87 (d, J = 6.4 Hz, 1H) , 7.13-7.28 (m, 7H) . 
32fM3 

[4- (tert-y Jl/^f^V^^f*)?!- ^] C3- (2-^f- ;V-5, 7-5> ^ f- 4 

5 ^vr[4 5_b] try )vm-fr)-7 ^=-)V]* ? ; -/KPftfc*) fcie2-e» hftfzi 

3- (tert-Vf - ^ v ^f^y'J^t^y^f ^) 7x-;V][3- (2-xf^-5, 7- i? 
$r*/[4 5-b] H° 'J fr* f"^) 7i — /l/M * y -;V (1.95 g, 3.78 mmol) £JiV^ 

^^11140X^4 h|WI#0^^ J: t)3-[3-(2-xf;V-5,7-y^ 5 ^j/[4,5-b]tf 

i; ->'7-3-^ ;v ;v]^> v;v^-^r v-tert-"7^;vv^ f^->7 7 (1.88 g, 
JR*97X) ^#7t 0 

ffiSE#2 005-3028472 
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ESI-MS: m/z 514 [M + H] + 

: H NMR (CDCh) § (ppm): 0.10 (s, 6H) , 0.93 (s, 9H) , 1.32 (t, J = 7.6 Hz, 3H) . 2.5 
6 (s. 3H), 2.62 (s, 3H) . 2.79 (q, J = 7.6 Hz, 2H) , 4.77 (s, 2H) , 5.51 (s, 2H), 6 
.89 (s, 1H), 7.27 (brd. J = 7.8 Hz, 1H) , 7.37 (t, J = 7.6 Hz, 1H) , 7.40 (t, J = 
7.6 Hz, 1H), 7.57 (brd, J = 8. 3 Hz, 1H) , 7.59 (brd, J = 7.6 Hz, 1H) , 7.65 (brd, 
J = 7.4 Hz, 1H), 7.70 (d, J = 1.8 Hz, 1H) , 7.72 (d, J = 1.5 Hz, 1H) . 

4_[3-(2-iffl/-5,7-y^f«"f5 V V [4 , 5-b] M V P > -3- 4 * * & ) ^ > V s 4 )V ] ^ 
> v ;v * * v -tert-y^- ;v v ^f;v->7> oft*? •) fcxe3-e*§ & *Lfc3-[3- (2-^;v-5, 
7_y^tf-^yf 5 ^V[4,5-b] t: V v ^-3-^ ^ f-ZlO^ > W y^^-^r v-tert-:/ 

fjVyVf;Vy7^ (1-88 g, 3.65 mmol) fcffiv^ ^&&Ml40X@5 fc ra&WiSK J: 
flS-frl»19 (1.18 g, W81%) *#to 
ESI-MS: m/z 400 [M + H] + 

*H NMR (CDCh) <5 (ppm) : 1.32 (t, J = 7.6 Hz, 3H) , 2.52 (s, 3H) , 2.59 (s, 3H) , 2.7 
8 (q, J = 7.4 Hz, 2H) , 4.68 (s, 2H) , 5.50 (s, 2H) , 6.86 (s, 1H) , 7.35-7.44 (m, 4 
H), 7.54-7.61 (m, 3H) , 7.72 (dt, J = 1.7, 7.3 Hz, 1H) . 

mnm 2 0 ] 

1 0 2 2 7 ] 

4_l3_[3_(2-^;V-5,7-v*-7^W 5 ^V'[4,5-b] \£ V S»-3->f i^^vM 
>y;v}-l-pif-;vtf^v v> (^^20) 

-fk'S'WUO'ft*? «J ^<b^%19 (0.200 g, 0.5501 mmol) «rfflv» % #€££#1)15 Rlf^fe 
I* J: *)4\l&b20 (0. 189 g, JRs^78%) *#f:o 

ESI-MS: m/z 482 [M + H] + . 
L H NMR (CDCh) <5 (ppm) : 1.27 (t, J = 7.4 Hz, 3H) , 2.21 (s, 3H) , 2.26-2.50 (m, 8H) 
2.49 (s, 3H), 2.57 (s, 3H) , 2.76 (q, J = 7.6 Hz, 2H) , 3.48 (s, 2H) , 5.45 (s, 2 
H), 6.82 (s, 1H), 7.24 (brd, J = 8.7 Hz, 1H) , 7.31 (t, J = 7. 6 Hz, 1H), 7.32 (t, 
J = 7.6 Hz, 1H), 7.48 (brd, J = 7. 8 Hz, 1H) , 7.51 (brd, J = 7.6 Hz, 1H) , 7.61 ( 
brd, J = 7.4 Hz, 1H) , 7.65 (s, 2H) . 

mnw 2 1 ] 

[0 2 2 8 ] 

i_{3_[3-(2-^;v-5,7-i^?-;W 5 ^V[4,5-b] try v>-3-^;v^^^)^>vM 
> tf n V v ^ (-fb^-%21) 

ffr^UOftfc tH'ffr&WW (0.200 g, 0.501 mmol) Sr. ttzl-* ^;Vt°^r7 v ><75 
ft*>fr) fctfny v> (0.125 mL, 1.50 mmol) fcffiv^ ^Jfc0ll5fc H*tf>:frftfc «£ *) 
m2l (0.184 g, W82%) Sr#fc 0 
ESI-MS: m/z 453 [M + H] + 

J H NMR (CDCh) 8 (ppm): 1.29 (t, J = 7.4 Hz, 3H), 1.72-1,77 (m, 4H), 2.48-2.59 (m 

2H) 2.51 (s, 3H), 2.58 (s, 3H) , 2.77 (q, J = 7.4 Hz, 2H) , 3.61 (s, 2H) , 5.47 
(s 2H), 6.84 (s, 1H), 7.25 (brd, J = 7. 8 Hz, 1H) , 7.34 (t, J = 7.6 Hz, 2H) , 7.5 
3 (d, J = 7.6 Hz, 1H), 7.55 (d, J = 7.6 Hz, 1H) , 7.63 (d, J = 7.6 Hz, 1H) , 7.67 
(s, 1H). 

mmm 2 2 ] 

[0 2 2 9 ] 

1 _j 3 _[3_(2-JC^;V-5,7-^^^;V-f 5 *V[4, 5-b] feT U v >-3--f /u^ -^;v)^ W 
>v?;v( e^'J v>-4-#;v^>@$^^^-^'r;V' (it^22) 

it&mU<D\Xk> y) mfr&*19 (0.300 g, 0.751 mmol) Srffiv^ #C%^fl6 M^iS 
KX^)it^22 (0.311 g, JW77J0 &#fco 
ESI-MS: m/z 539 [M + H] + 

*H NMR (CDCh) 5 (ppm): 1.17 (t, J = 7.1 Hz, 3H) , 1.26 (t, J = 7.6 Hz, 3H) , 1.62- 
1.85 (m, 4H), 1.99 (dt, J = 2. 3, 11.2 Hz, 2H) , 2.17-2.28 (m, 1H), 2.48 (s, 3H) , 

ffifE# 2005-3028472 
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2 56 (s 3H) 2 75 (q J = 7.6 Hz, 2H), 2.71-2.80 (m, 2H) , 3.44 (s, 2H) , 4.06 (q 

J = 7 1 Hz', 2H), 5.45 (s, 2H), 6.82 (s, 1H) , 7.25 (brd, J = 8. 2 Hz, 1H) , 7 30 
(t, J = 7.6 Hz, 1H), 7.32 (t, J = 7. 6 Hz, 1H), 7.48-7.53 (m, 2H) , 7.56-7.65 (m, 
3H). 

mmm 2 3 ] 

4 _ [3 0 _f[3 3 -( 0 2-^f-;V-5,7-v^ 5 ^/[4,5-b] tf U v>-3--f f-*) 7 

Fn^y^;^f;M^>v A/] -l- ^ ^ ;v v v > (ft-grM) 

fl^tolOftfc 0 l'<fc^20 (0.180 g, 0.373 mmol) fcfflv^ *ifc0«3i: RflK^fefc 
J: *Mfc'fr1&23 (0.185 g, JR3*86%) Sr&fco 
ESI-MS: m/z 497 [M + H] + 

1 H NMR (CDCl 3 )5(ppm): 1.19 (t, J = 7.4 Hz, 1.5H), 1.21 (t. J - 7.4 Hz 1.5H) 2 
20 (s, 1.5H), 2.21 (s, 1.5H), 2.33-2.57 (m, 8H) , 2.45 (s, 1.5H) 2.48 (s 1.5H 
2.55 (s, 3H), 2.67 (q, J = 7.4 Hz, 1H) , 2.73 (q. J = 7.4 Hz, 1H) , 3.46 (s 2H) 
, 5.35 (s, 1H), 5.40 (a. 1H) . 6.78 (s, 0.5H), 6.79 (s, 0.5H), 6.90-7.29 (m, 7. 5H 
), 7.57 (s, 0.5H). 

mmm 2 4 ] 

1- C3 0 -K3 3 -(2-^^;V-5,7-v ^ f"^^ 5 ^V*[4, 5-b] tf V v>-3--f ^ ^V) 7 H 

Kn^y^;^f^^>v^ t"n'Jy> (1*fc^24) 
1"frfrWltf>ftfr 19 &~ft^%21 (0.115 g, 0.254 mmol) SrJB^ »f!)3h Rft^^ftl* 

«£ lMb£^24 (0.103 g, JR^87%) 
ESI-MS: m/z 468 [M + H] + 

: H NMR (CDCl 3 )5(ppm): 1.18 (t. J = 7.4 Hz, 1.5H), 1.19 (t J = 7.4 Hz 1.5H 1 
.92 (brs, 4H), 2.44 (s, 1.5H), 2.47 (s, 1.5H), 2.51 (s, 3H) , 2.68 (q J = 7.4 Hz 
1H) 2 72 (q, J = 7.4 Hz, 1H) , 2.97 (brs, 4H) , 3.93 (s, 1H) . 3.97 (s, 1H) , 5.3 
6 (s.'lH), 5.42 (s, 1H), 6.79 (s, 1H) , 6.90 (brd, J = 6.9 Hz, 0. 5H) , 7.02-7.36 ( 
m, 6H), 7.48 (s, 0.5H), 7.60 (brs, 1H) . 

mmm 2 5 1 

|q 2 3 2] 

4 _(2-^;V-5,7-^ 5 ^[4, 5-b] tf U v>-3-^ ^ (ft 

^.^25) 

4-/n^^fM^y7x; ><7>ttt>*) i:fl©4-yn^^f;v^lft^f^ (1-00 
g, 4.36 mmol) *fflv>, «#Ul i: |WM*<W&K <£ ^ tt^W25 (0.720 g, «51%) fc# 

ESI-MS: m/z 324 [M + H] + 

X H NMR (CDCl 3 )5(ppm): 1.29 (t, J = 7.6 Hz, 3H) , 2.58 (s, 3H) , 2.64 (s 3H) 2 7 

4 (q, J = 7-6 Hz, 2H) , 3.89 (s, 3H) , 5.50 (s, 2H) , 6.91 (s, 1H) , 7.14 (d, J = 7. 

9 Hz', 2H), 7.95 (d, J = 8. 2 Hz, 2H) . 

mmm 26] 

[0 2 3 3 ] - 

4 _ (2-^f-;V-5, 7- v ^ ;W < ^ V [4, 5-b] \£ V v >-3-^f f" ;V) -N-7 x-MVX7 

= K ( / fb'n' i f^j26) 

"l"fc#WP5 (0.200 g, 0.646 mmol) Srttft^VV (6. 5 mL) i:»»L> T-V> (0^1 
17 mL, 1.28 mmol) , l-[3-(y^^7 5y)^nt>]-3-xf ;V*;V*yM 5 KJ&tttt 

(0.248 g, 1.29 mmol) RlFl-H Fn*^>'/h'J7'/-/l' ■ (0.0873 g, 0.6 

46 mmol) *iJU;U Ifii:tM#U:o no*^A*ftI^TwJlU jn« 

Mil*, «Am7jcojill^»t. i7fc«fv7^y7At:«^fc^ 
, «ffTt!iU: 0 ^S^^^y-;Vi« H B H ft$*^^t^j:0ft^26 (0.161 g, 

W65%) 

ffi|iE#2 005-3028472 
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ESI-MS: m/z 385 [M + H] + } 2 g2 ( 3H) 2 .7 

*H NMR (CDCbUtppm): 1-26 t. J - 7.4 Hz. 3H) 2.5 8 s 3H , 

2 (q, J = 7.6 Hz, 2H) . 5.48 s. 2H) , 6.91 (s H) 7 11 (t J g 

2 (d, J = 8.3 Hz, 2H), 7.32 (t, J = 7.6 Hz, 2H) , 7.60 W. J 

(d, J = 8.1 Hz, 2H), 8.24 (brs, 1H) • 

2 7 ] 

"Um%TiZ^r M n (0.300 , 0.970 mmol) ^v, WU6^^ 
r£*Hfc^27 (0.265 g, W71%) *#^o 

W^uT.£ifi.» «, i. v- (s ^) 2 1 9 ^( t 3H :- 6 -: S: !:5 
I & J : 1:1 Z: S: !:S J vi f , 60 

( d . J = 7.7 Hz, 2H), 7.75 (d, J = 7.7 Hz, 1H) , 7.80 (s, 1H) , 7.83 (s, 1H) - 
{^MM 2 8 ] 

^p^^^a^- a" , ~ 

) 1H#/io 

ESI-MS : m/z 415 [M + H] + * 2 u ( 3H) 2 .7 

*H NMR (CDCh) 8 (ppm): 1.28 (t, J = 7.7 Hz 3H , 2. 58 Vs. oi , 

; £ £ 2: - & ^WA' > = » 

Hz, 2H), 8.05 (s, 1H). 
[HJfefll 2 9 1 

'ft«M«ftto O K«W-(0.300 g. 0.724 «ol) «S«15t BSO** 

r i D ^*29 (0.154 g, W43%) £#7^ 

8.4 Hz, 2H), 7.75 (d, J = 8.3 Hz, 2H) , 8.10 (s, lH) . 
lUife^ 3 0 ] 

tt*W140tt*> l)fcft*»28 (0.350 g, °- 844 mol Li^f/:^i^Wr i^h^- 
ttfcSfctfnW* .(0.290 mL, 3.38 mmol) ftfflv^ aSfll5tR»^^'« B 

tJ30 (0.205 g, JR*52%) *#fco 

ESI-MS: m/z 468 [M + H] + ( } 2.54-2.57 (m, 

*H NMR (CDCh) 8 (ppm) : 1.29(t. J = 7.4 Hz, 3H ) 1 79-1. 85 Un 
4H), 2.59 (s 3H) 2.64 (s 3H) 2 75 (o. J- 7 5 H . 2H , 3 g 63 (s ^ ? _ ^ ( 
s, 2H), 6.92 (s, 1H), 7.17 (d, J = 8.3 Hz, 2H) , 7.32 \a, 

miiE#2 005-3028472 
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d, J = 8.3 Hz, 2H), 7.81 (d, J = 8.1 Hz, 2H) , 8.15 (s, 1H). 

'mmm 3 1 ] 

^14^t^^M28 (0.350 g, 0.844 -oi: > 
-ftfc?M^*U^ (0.300 mL, 3.38 mmol) *fflv>, Wt»^^HLa 
©31 (0.252 g, 4X2*562%) **S±fc 0 

W^T.ai? 1 *!.- (t, , - 7.6 H* 3H> (■ «, ,58 U. 3„) 

/•S ) ( \^f ( s 2 i:,!\lAr: H :'s 2 ?H Z 3 -^!\ff ( a 3 p 7 eS S: ( 

d, J - 8 3 Hz. 2H), 7.78 (d, ] - 7.9 Hz. 2H), 8.07 (s, 1H). 
[*SW 3 2 1 

**«26fcB««>*ftCJ:»lfl:**P5 (2.00 g. 6.46mmol) *>Mfc*»32 (2.88 g, « 

M'A-^^if <f i !- 6 7 4 2t, 3H 4 2 6 76 ,7 ( r S , J 2»:- 6 6.^ (JiH) 
', 7.13 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H) . 

' mum 3 3 1 

? is g o"? -o ^V^/iVr-/-* ■ !**• (o. 

W33 (0.199 g. «*83%) 

?S\r.W:l.» (t, J = 7. 4 Hz, 3H), l^^^i'V"^ 
4H), 2.28 (s, 3H), 2.36 (brs, 4H) , 2.55 (s, SH) 2.60 (s, 3H) 2. 70 (m, 1H) 2.7 
4 (a J = 7.6 Hz, 2H) , 2.90 (brs, 2H) , 3.49 (m 2H) , 5.44 (s, 2H) , 6.87 (s, 1H) , 
7.11* (d, J = 8.1 Hz, 2H), 7.28 (d, J = 8. 1 Hz, 2H) . 

mnu 3 4 ] 

4 J_ 0 i?-Vj,7-v^^ 

ftt5« C2.00g. 6.18-01) *fflvv «W3kn»0*ft*=*9ft**34 (1.52 
g, 86%) *#fco 

ESI-MS: m/z 296 [M + H] + . R , „ m o 

'h NMR (CDCl3)a(ppm): 1-27 (t, J = 7.4 Hz 3H) . 2 41 (brs 1H) 2. 58 s 3H 2 
62 (s, 3H), 2.73 (q, J = 7.4 Hz, 2H) , 4.64 (s, 2H) , 5.43 (s, 2H) , 6.89 (s, W) , 

■mm2 0 0 5 - 3 0 2 8 4 7 2 
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7.06 (d, J = 8.3 Hz, 2H), 7.25 (d, J = 8. 2 Hz, 2H) . 

mum 3 5 ] 

10 2 4 2 ] _ _ , 

N _ [4_ ^-5. 7- y7fiV^5 ^ V* [4, 5-b] f U v >-3- -f ;M f ^) ^ > > 7 - V 

ft<&W34 (0.300 g, 1.01 mmol) (10 mL) fc*»U 0 tCTHJx 

f;V75> (0.284 mL, 2.03 mmol) W^^i^-'^O'J F (0. 118 mL, 1.52 mm 
ol) fcimx., 0 TCCt:i.5«FWSl^Lfeo 7K£*n£T«JOf£il£#» U ^nn*;i/A 
fcT*JRgL 7K^^l^n«7X-t:-^ L/co Mil £l£7K»^ ffA i:t«$* 
fcfc, »ETtIIL/:o ^tv»-r?»e»*tfc3*aE*^b^-f-V^ (10 mL) fc»#U b 'J 
xfiH5 > (0.283 mL, 2.03 mmol) JUTT-V > (0.277 mL, 3.04 mmol) fcflllx, M 

Amh^ 7 7-f- (saK^* : ^^^->=i : 3) ctffiiu ^t-^vy-nii 

;V i_7-;Vj; *)8hRWfcS**£ tCi *Mt^35 (0.149 g, «40%) &4»fco 
ESI-MS: m/z 371 [M + H] + 

X H NMR (CDCl 3 )S(ppm): 1.29 (t, J = 7.4 Hz, 3H) , 2.58 (s, 3H) , 2.63 (s, 3H) , 2.7 
7 (q J = 7.4 Hz, 2H) , 4.01 (brs, 1H) , 4.28 (s, 2H) , 5.43 (s, 2H) , 6.59 (dd, J = 
l.o' 7.6 Hz, 2H), 6.70 (dt, J = 1.0, 7.3 Hz, 1H) , 6.89 (s, 1H) , 7.08 (d, J = 8. 
3 Hz, 2H), 7.15 (dt, J = 1.3, 7.3 Hz, 2H) , 7.27 (d, J = 8. 8 Hz, 1H) . 

mmm 3 6 ] 

[0 2 4 3 ] 

N _ [ 3 _ (2- f- ;V-5 , 7- v * f- 4 $ ? V [4, 5-b] fcf V v > -3-4 * * f - ^ > V ;V] T - U 

> ( y ft'n" f (%36) 

-fb#Wl3 (0.180 g, 0.609 mmol) £ffiv>, «W5 1 IWJtt^&K <fc *) ft£-*36 (0.0 
400 g, JRJfcl8X) *#fco 
ESI-MS: m/z 371 [M + H] + 

: H NMR (CDCh) § (ppm): 1.29 (t, J = 7.6 Hz, 3H), 2.60 (s, 3H), 2.65 (s, 3H), 2.7 

5 (q J = 7.6 Hz, 2H) , 4.23 (s, 2H) , 5.45 (s, 2H) , 6.60 (d, J = 7.6 Hz, 2H) , 6.7 

2 (t, J = 7.4 Hz, 1H), 6.90 (s, 1H) , 6.99-7.01 (m, 1H) , 7.13-7.28 (m, 5H) . 

mmm 3 7 1 

[0 2 4 4] 

ft^W37Mfc#W60£>£'j£ 

ft£.$jP7 (0.0084 g, 0.030 mmol) ^nn*)VA (0.30 mL) fc*fr»U, R C0C1 (55 
4> R 39 (±tuiafc|Wia-e*>^) C?nn**A»» (1.0 mol/L, 0.050 mL) S^'JH'- 
;VtTU^> (2%&M£\ 0.029 g, 7JV K'J 7f tti) SrJnx^ Ifit3ffiWL/: 0 R 
£«^fi7n-7h7*77^- "CfllB L RJCS* C7nn*)H (0. 30 mL) X 

b U 7. (2-T 5 7 ^f- JV)7? 7^'J^f V7 (1% v tf-;V^> 4f $J3. 40 m 

mol/g. 0 044 g. y^Mt^Attl) £inx. li£tKWlf:o &^>fovy 
7^fflU gimLfco ilBn-7^*77^ (|ixf;v:^nn*K = 

i:4) tisi, it^mi-it^mm^mzo 
ik&m<Dmm.tfrmm. capci-ms) \tm20. (1) ~ (3) csLfco 

[*Jf w 3 8 ] 
[0 2 4 5] 

^^6lMt^750£-J& 

<fc^P7 (0.0084 g, 0.030 mmol) ^nn*M (0.30 mL) U R NCO (55 

cfa^ R 4 Mi^*L^frlttlffi£l^*"^&&) ^7nn,tMi$ (1.0 mol/L, 0.060 mL) 

7 no*;^ (0.60 mL) Rtf b V X (2-T 5 y T 5 > V > U%v 

^-tfy^E^, It/3.40 mmol/g, 0.044 g. y'^/t'f aiTCrf*- 

tBiE# 2005-3028472 
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femWLfzo M^«Vy>*MUU mm^^Ltzo ^:^d*^A (0.90 m 
L) ^yyMi^n'J K'f 'J^-^^^K (0.094 g) X^;V*'J ^ ^*'^f V 
> (2Xy'e-M>-lf>*t^, ^3.20 mmol/g, 0.042 g, ^JVtfttSD ^iDx., ^ 

?u-iy>f774- (tfyr^^sa, A'n* 2 moi/LT^-r-^ ?y-;vv§ 

TS-e^tB) tilt, ffr£!»6lMfc#W75fc»;fco 
[0 2 4 6] 

4fc^fe<E>1»jIfc£-#HI (APCI-MS) f±ff§3* (1) ~ (2) ^s5L/to 
[^WJ 3 9 ] 
[0 2 4 7] 

<h^P7 (0.084 g, 0.036 mmol) ^nn*M (0.40 mL) HJ^f^T 
S> (0 014 mL, 0.100 mmol) ;RtfR 42 0C0Cl R 42 ti^M^BUiS RH"?* * ) 

(Dtuu^^l+mW. (1.0 mol/L, 0.070 mL) Lfco RJfeO»#l 

£fgjf?nv b^57-f -fllBL^ «C^d*;U (0.70 mL) S^l-nl 
2 _7;;xf^)7r/*"'JXfV^ \£=-)\"<y** ^3.40 mmol/g, 0. 

088 g y^M^Attl) IS«»t/:o »^^l/vHigUL 

fcfcfcSifcLfco iSl^nn^jVA (0.90 mL) „ ^^^dj F^'Jv-;^ 

V k (o 045 g) ^ ^ * u ; * * & *° v x ^ v > (2% v tr - ;v ^ > -v m 

20 mmol/g, 0.042 g. 7;v#1±§i) *inx, SfitlWLt ^^^©^v 

;v : ^on*;i/i-l : 20) till, ft-fr«b76Mb#W80**#fco 
[0 2 4 8] 

ft^tf>flliti:##rtt (APCI-MS) l±*4^^iELfeo 
[HHf !l 4 0 ] 
[0 2 4 9 ] 

4 _ (2_xf ;V-5, 7- y^f;V^ ^ V* [4, 5-b] M U v ^-3->f ^)7x-^t* /W* 5 > 

mtert-y^;v^-xx;v (ft^%8l) 

4fc^tJP7 (0.206 g, 0.735 mmol) £THF (7.0 mL) fiiL> ^-tert-^-f-^ v * ;V* 
h (0 192 g, 0.882 mmol) &ira&T;&n***T\ »««#Lfco RJ&<3*Mt**» 

>M#i^Sg B B H L, ft#«81 (0.281 g, 0.735 mmol, 100%) 
APCI-MS^<*tt^4*^fBL^o 

*H NMR (CDCl 3 U(ppm): 1.29 (t, J = 7.6 Hz, 3H), 1.50 (s, 9H) , 2.59 (s, 3H) , 2.6 
2 (s, 3H), 2.77 (q, J = 7.6 Hz, 2H) , 5.39 (s, 2H) , 6.43 (br s, 1H) , 6.88 (s, 1H) 
7.05 (brd, J = 8.7 Hz, 2H) , 7.26 (brd, J = 8. 7 Hz, 2H) . 

' mmm 4 1 ] 

[0 2 5 0] 

-ffc^-%82~^tJ96<7)^ 

it&mSl (0.011 g, 0.030 mmol) £THF (0.40 mL) ClSIU :» 'J * A tert-7 h*v 
K (1 mol/L, 0.10 mL) $.t/R 26 S0 2 Cl (5£<f, R 26 «f£ 1 * ) (0-060 mmol) 

(0 40 mL) C»**U b^WftS (O.lOmL) fcJnxT^&T^ffltf #L 
fee »«*#*U ^fPKW7X^Jnx.T^nn^;VAT-affiL/io 

(0.80 bL) , ^>^HH'J F^J^>F (0.045 g) Rtf*** Ll^f^n 
iJ^f-V> (21ye-JK^*7*m ^3.20mmol/g. 0.042 g, 7fr*Wfk) *M 

miiE# 2005-3028472 
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Wn7f^7-f- (*->t->;vSCX, ^V7>ttS, 2 mol/LT^-T-* ^ 

[0251] _ 

-ffr&W<&*3tfc5-*H6 (APCI-MS) i±*5^ (1) ~ (2) fcfiELfco 
4 2 ] 

|3-(2°-if-;t-5, 7- v ^ f;v^5 ^/[4, 5-b] tf U v >-3->f /i^ 7 ^ ? * 

fb^W (0.100 g, 0.357 mmol) 4rh^^> (7. 1 mL) 1,1' -W(V7x 

-]V^7^)7xn^> (0.059 g, 0.107 mmol) , b U X(y^>v , Jr>7-t h > ) 
y/^v^A(0) (0.016 g, 0.0179 mmol) h V * A tert-^h * v F (0.0411 g, 

0 428 mmol) fciniU 3 7^>^'> (0.0600 mL, 0.536 mmol) fctllx.. T^V^IH 
&T100 , C-C2.5l*IHia#Lfco RJBO»iBSr#» * > ^ * K 
M^ETtSlU «itV'J*W5A^7f^7^ , ( SS^ f 'Mil 
■9-^=50: 50) tllLto ft&^l^fttif^-^^^^^^SASU, w&m 
97 (0.017 g, 0.0477 mmol, Wl3%) £#fco 

APCI-MS: m/z 357 [M + H] + 

1 H NMR (CDCh) S (ppm) : 1.32 (t, J = 7.6 Hz, 3H) , 2.57 (s, 3H) . 2.62 (s, 3H) 2 .8 

1 ( q> J = 7.6 Hz, 2H), 5.39 (s, 2H) , 5.70 (brs, 1H) , 6.65 (brd, J = 7.4 Hz, 1H) , 
6.75 (brs, 1H) , 6.87-7.00 (m, 5H) , 7.12-7.25 (m. 3H) . 

mmm 4 3 ] 

[0 2 5 3 ] 

|4- (2-^-f ;v-5, 7- ^ ^ ;W 5 ? vl4, 5-b] t? V V > -3- 4 )V * *f- )V) v - ;v I -7 x - ;v 

T 5 > (4b4-%98) , ^ 

MP8tfflv\ HiftfU42^IWI«co^m: *Mfr£W98Sr»;fc («30%) o 

APCI-MS: m/z 357 [M + H] + 

: H NMR (CDCh) & (ppm) : 1.31 (t, J = 7.6 Hz, 3H) , 2.60 (s, 3H) , 2.62 (s, 3H) , 2.8 

1 (q, J = 7.6 Hz, 2H), 5.38 (s, 2H) , 5.70 (brs, 1H) , 6.88-7.05 (m, 8H) , 7.20-7.2 
7 (m', 2H). 

mmm 4 4 1 

[0 2 5 4 ] x , 

4 _ | 4 _ ( 2 -^ ;V-5 ^ V [4, 5-b] tf 'Ji;>-3->f ^)7x-^7^l 

^^^^^JVJ-Xt-JV (jb^©99) 

'it&Wl (1.00 g, 3.57 mmol) £ b ;V (36 mL) HigfllU 1,1' -^(^ 7x- 
H^7^;)7xO^> (0.396 g, 0.714 mmol) , 1,1' -a(y7x-;^77^;) 
7in-b>^nn^r77A (II) (0. 292 g, 0. 357 mmol) , t>'JfA tert-^ h v 
F (0 515 g, 5.36 mmoD&DQx. Rj£ift#W*lfc*tU p-7*n 

;v (0 699 mL 4.28 mmol) £jjn£T7;V=f >#H^T80 Ml. 5^K«#Lfc 0 RJS<0>* 
»**i^nVK?7-f- -C5iM L /cm. RJ&ifc fctefil £W*. Srtn^tr^an^^A-C 

S^^J*^*5A^n-7h^77>f - (35~75%S^m^-f-^/^ d r^>) 

o ff,^i^x^y-;v- V7°nif;Vi-x;v^^Sfe H B H L. fls£«9 (1.01 g 
° 2 . 36 mmo 1 , W66%) £ # 0 
APCI-MS: m/z 429 [M + H] + 

J H NMR (CDCh) 8 (ppm) : 1.32 (t, J = 7.6 Hz, 3H), 1.37 (t, J = 7.0 Hz, 3H , 2.60 
(s, 3H), 2.62 (s, 3H), 2.81 (q, J = 7.6 Hz, 2H) , 4.33 (q, J = 7.0 Hz, 2H) 5.42 
(s 2H), 6.04 (brs, 1H), 6.88-6.97 (m, 3H) , 7.03-7.13 (m, 4H) , 7.88-7.93 (m, 2H) 



mmm 4 5 ] 

[0 2 5 5] 
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{4-(2-^f7V-5,7-v7^;W 5 ^/[4,5-b] £° V y^3-^Mf*)7i-JH |4-(4-7 

f ;v t> 7 i/* ^ A ;Kf - ;v) 7 x - ;vj 7 ? > 
(ft^lOO) 

^%P9 (0.259 g, 0.647 mmol) ?rTHF— DMF (3:1) (8.0 mL) fcj&JHU N- 

^f^^yy^ (0.108 mL, 0.970 mmol) N l-[3-(yV 3-)VT $ 7 ) "7u tf 7i/]-3_jc:?- 
W^**y^ KSSit (0.248 g, 1.29 mmol) Xtfl-fc Knt^> , /h'J7 , /-A'* 
(0.099 g, 0.647 mmol) fcinx^ 5^F^m# Lfc 0 RJES M * n v 

100 (0.262 g, 0.543 mmol, 4X4584%) £#£o 
APCI-MS: m/z 483 [M + H] + 

X H NMR (CDCh) 8 (ppm) : 1.32 (t, J = 7.6 Hz, 3H), 2.31 (s, 3H), 2.41 (brs, 4H), 2 
.60 (s, 3H), 2.63 (s, 3H), 2.81 (q, J = 7. 6 Hz, 2H), 3.64 (brs, 4H), 5.40 (s, 2H 
), 5.96 (s, 1H), 6.89 (s, 1H), 6.95-7.08 (m, 6H), 7.29-7.34 (m, 2H). 

immm 4 e ] 

[0 2 5 6] 

|4-(2-.i-f-;W5,7-v7^;W 5 ^vl4,5-b]H°V y'y-3-^^^)7i^| |4-(t K 
D^-y^f ;V)7x-;l/|7? > (-ft/^101) 

ih^99 (0.453 mg, 1.06 mmol) &THF (10 mL) KlfL, ^yM77 ? f^7;V 
5 A- h;l^7?#?& (1 mmol/L, 4.2 mL, 4.2 mmol) %1mk.XM : &r*l0%-fflmWL?z 

A^ftnx.. m^T4^Kit#L/ > ^tc^nn^;VAT3|llttffiL7 , io ^MSJS£fe*n:£&zM? 
tsfe^-l — MSv^'^y^A-e^i^^f, «ffiT-e«iBIL7to #^tLfca^^^^ 

7 -;V^ibS|§ H B H L^ -ft^lOl (0.384 g, 0.994 mmol, 4X^94%) £#£ 0 
APCI-MS: m/z 387 [M + H] + 

J H NMR (CDCls) 8 (ppm): 1.32 (t, J = 7.6 Hz, 3H), 2.60 (s, 3H), 2.62 (s, 3H) , 2.8 

1 (q, J = 7.6 Hz, 2H), 4.60 (d, J = 5.8 Hz, 2H), 5.39 (s, 2H), 5.72 (s, 1H) , 6.8 
8 (s, 1H), 6.93-7.08 (m, 6H), 7.22-7.26 (m, 2H) . 

mmm 4 7 ] 

[0 2 5 7] 

)4-(2-^^;v-5,7->7 f-W 5 f /[4, 5-b] tf 'J -yy-3-^;v^f jv)7x-;v| |4-(4-7 
f ;v y >-l--f iv^ f ;v) 7 x 7 5 '/ 27^;v^it (jk^l02) 

7K*ftV f7A7)K ~7 A (0.044 g, 1.16 mmol) £THF (5.0 mL) iCjlSU 0 °C 
T'M7;^-7A (0.0773 g, 0.580 mmol) <7>THF (7. 0 mL) mifetlMz-, ^<7>3:£10 
^fTO^LfCo -S-^tiL jt^lOO (0.140 g, 0.290 mmol) ^THF (6.0 mL) it«^o 
< *) bUQx., 0 r-ei5^»Lfc 0 SlDOfi^Ii^nv h 757^ -TM8BL^ft 
, 2 mol/L7jt@JHfc7H h V 7A7}c}#«?jnx., itft7 *f- V ^T?3|IIfflffi Lfc Q «/f£?iS7.k^ 

^B* (74 mg, 0.58 mmol) <£>THF (2 mL) i§?&£Jjnx.£o *ftti LfeitlftSrita L, THFS^ 

mwL^)^m>xm&Lxit%mio2 (0.173 g , 0.247 mmoi, w^%)^%tz 0 

APCI-MS: m/z 469 [M + H] + 

X H NMR (DMSO-de ) 8 (ppm) : 1.23 (t, J = 7.4 Hz, 3H), 2.35 (s, 3H), 2.51 (10H, DMSO 

■?), 2.61 (brs, 4H), 2.79 (q, J= 7.4 Hz, 2H) , 3.41 (s, 2H) 
, 5.34 (s, 2H), 6.59 (s, 4H), 6.93-7.14 (m, 9H), 8.15 (s, 1H). 

mmm 4 8 ] 

[0 2 5 8] 

|4_(2-xf jV-5,7-y^f;^' 5 ^v'[4, 5-b] If V 'Jy-Z-4 f7V) 7 j-— ;v| (1-7 
tf^ v y-4-^;v)7?7 0ffc^i;l03) 

-ffc£-feP7 (0.200 g, 0.713 mmol) ^77nnxr/ (3. 0 mL) HS^L, S£K (0.50 
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m n l-^^;V-4-tf-<^ K> (0.175 mL, 1.43 mmol) Xtf 7* > *~>**ft«"$* 
^Vu Vi (0.303 g> 1.43 mmol) **n*-. M*1.5*!W**Lfc« , RJS©JJH»**» 

103 (0.192 g, 0.509 mmol, JRa*71%) *#*=o 

APCI-MS: m/z 378 [M + H] + , 

>H NMR (CDClaU(ppm): 1.30 (t. J = 7.5 Hz. 3H) 1.37-1.52 m, 2H , 1.96-2 13 0. 

Am 2 27 (s 3H) 2 59 (s, 3H) , 2.61 s, 3H) , 2.75-2.84 (m, 4H) , 3.20 (m 1H) 

! 3 50 (brd, J = 7.6 Hz 1H), 5.32 (a. 2H) , 6.48 (d, J = 8.6 Hz, 2H) , 6.87 (s, 1 
H) , 6. 96 (d, J = 8. 6 Hz, 2H) . 

mmm 4 9 1 

N _,L 0 ( 2 2 _i^l-5,7-v^ 5 ^/[4,5-b] y v>-M + *,)y^rt n 

£y)ft&m?7frt>ft&W4*nfc (W83%) o 
APCI-MS: m/z 363 [M + H] + 

iHNMR (CDClsU(ppm): 1-02-1.41 (m, 8H), 1.59-1.77 (m 3H 2.00 (m 2H) 2.59 
(s 3H), 2.61 (s, 3H), 2.80 (q, J = 7. 5 Hz, 2H) , 3.19 (m 1H) , 3.50 (m, 1H , 5.3 
2 (s 2H), 6.47 (d, J = 8.6 Hz, 2H) , 6.86 (s, 1H) , 6.95 (d, J = 8.6 Hz, 2H) . 

mmm 5 0 ] 

4 _ l^-i f-l-5, 7- *r V [4, 5-b] tT ij v > -3- -f A> * + * ) 7 * = * T 5 J I 

tf^ij v>-l-*;v^>mtert-7^;v^-^x;v (4t£*105) _- flT , 

APCI-MS: m/z 464 [M + H] + , 
*H NMR (CDCh) S (ppm) : 1.23-1.34 (m, 5H) , 145 (a. 9H) 1.99 (m, 2H) 2^59 ( , 3 
H) 2 61 (s 3H) 2.75-2.94 (m, 4H) , 3.37 (m, 1H) , 3.48 (m, 1H) , 4.02 (m, 2H) , 5 
32 (a 2H)', 6 49 (brd, J = 8. 6 Hz, 2H) , 6.87 (s, IB). 6.97 (d, J = 8. 6 Hz, 2H) . 

mnm 5 1 i 

4 _ sL°(2 2 -iii-5,7-v^ ^ ^V[4. 5-b] tT V 5»-3--f ;V^fJV)7x-JV75 ^1 

<fc*WP7 (0.713 g, 2.54 mmol) *v*un^> (10 mL) C*»U (1.0 -L 

^ 4 ^7^nAHy^V^>l^^ (0.811 mL, 5.09 mmol) ^OhVT-feh 

^%106 (1.10 g, 2.54 mmol, 100%)£^T*xV 
fr-r-Oil/fr* (1^=7:3) tU#fco 

APCI-MS: m/z 435 [M + H] + , 

>H NMR (CDCh) * (ppm): 1.10 (m, 7/10H), 1.20-1.36 (»• 7+3/10H). 1.42-2 50 (m 9H 

), 2.59 (s, 3H), 2.61 (s, 3H) , 2.80 (q, J = 7 5 Hz ZHC .3. 19 (m, 3/7H) 3 42 (m 

1H), 3.62 (m, 1H), 4.13 On, 2+7/1 OH) , 5.32 (s, 2H) , 6.47 (brd, J = 8.2 Hz, 2H) 

6.86 (s, 1H), 6.96 (d, J = 8.2 Hz, 2H) . 



mnm 5 2 1 

[0 2 6 2] 
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| 4 _ ( 2 - x. ;V-5 7- V * + » 4 5 ^ V [4, 5-b] b° y v > -3- -f****)?*^'! H- (4- * 

7^10 U V. 2^1) *THF-DMF (5:1) *«^^lf£f?^ 
f V^7v> (0.470 «L. 4.24 mmol) , l-[3-(S> X * >0 n J l^ftll 

Vwa = Ki*M (0 813 g 4.24 mmol) fctfl-fc Fn^/^>V h UV-^i 

Vxlmt^VT^TV^- (ft**107.) (0.518 g, 0.895 

mmol, W32%) fc&fco 

APCI-MS: m/z 489 [M + H] + ?? , - 

»H NMR (DMS0-d 6 ) * (pp.): 1.23 (t. J - 7.5Hz 3 , 1.4 Urn. 20. 1.50- .77 Cj. 6 
H) 2.50 (6H, DIIS0©e-^k*-^-9y7). 2 61 (s 3H) , 2 66 (m, 1H) , A W 
=7 5 Hz, 3H), 2.90 (brs, 4H) , 3.43 (m, 1H) , 3.64 (brs, 4H , 5.24 (s, 2H) , 6 
'.53 (d, J = 8.6 Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H) 6 92 (s, 1H) 

4lOTO^-*^7Xf^v- (ft#Wl07b) (0.105 s, 0.215 mmol, )R*7.6% 

) ^f/Co 

APCI-MS: m/z 489 [M + H] + A r (m ?H 1 1 

>H NMR (DMSO-de) * (ppm) : l.U (*, 2H) 1.22 (t J = 7. 5 Hz H), L45 (m 2H) 1 
c , / 9V a i qa ( m 2H) 2 17 (s, 3H) , 2.24 (m, 4H) , 2.50 (7H, DMbUW e ✓ c 

* ^'4;^) 2 78 (q J = 7.5 Hz, 2H) , 3.07 (brs, 1H) , 3.44 (m, 4H) , 5.23 (s 

2~Hh 5.39 a J 7.7 Hz! 110 . 6.48 (d, J = 8.4 Hz, 2H) , 6.89 (d, J = 7.7 Hz, 
2H), 6.92 (s, 1H). 

mmm 5 3 ] 

14 [ll^Vs 7-~ww 5 ^/[4.5-b]eu ^-3-w^)^;v} M4-> 

^WoT^^^WI (0.200 g. 0.346 mmol) 

*A A T^5-^ A (0.105 g, 2.76 mmol) RlMftftT * * -9 * 
V" 9 Tg 0 6 In ^THF (8 mL) «m^iL"C, 0 ™M*™J£-***>* 



— (0.125 g, 0.263 mmol, W76%) Srftfco 
APCI-MS: m/z 475 [M + H] + , 7H x 

'H NMR (CDCh) » (ppm): 1.27 (m, 2H), 1.30 (t, J - 7.6 Hz 3H) L55-1.72 0» 7H) 
9 18 (d 1 - 6 8 Hz 2H), 2.27 (s, 3H) . 2.37-2.47 (m, 8H), 2.59 (s, 3H) 2 61 
(s 3H), ( 2.80"(t J -7.6 HZ, 2H), 3 51 («, 1H) 3.70 (brs, 1H> 5.32 (s, 2H), 6 

r *=^I (0 0178 g 0.?68 mmol) atffift7*5^A (0.031 g 0.234 -ol) 

I'J-ffvtltlitL it^miOB^^^r^^-- (0.0426 * 0.0897 
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mmol, JR^77%) 
APCI-MS: m/z 475 [M + H] + 

*H NMR (CDC Is) £ (ppm) : 0.95-1.06 (m, 4H), 1.30 (t, J = 7.6 Hz, 3H), 1.47 (m, 1H) 
, 1.66 (m, 2H), 1.86 (m, 2H), 2.10 (m, 2H), 2.14(d, J = 7.1 Hz, 2H), 2.28 (s, 3 
H), 2.43 (brs, 6H), 2.59 (s, 3H), 2.61 (s, 3H) , 2.80 (q, J = 7.6 Hz, 2H), 3.13 ( 
m, 1H), 3.46 (brs, 1H), 5.31 (s, 2H), 6.46 (d, J = 8.6 Hz, 2H), 6.86 (s, 1H), 6. 
95 (d, J = 8. 6 Hz, 2H) . 

[0 2 6 4] 
[0 2 6 5 ] 

### : P <o.oooi (mmmM^mmmwrnt; Aspin-^eich test) 

* * * : p=0.0005 Mb^53&#P©»14*tJiaWft ; Student' s t-test) 

xx : P <o.oooi (mmmwcommimmtyt ; Aspin-weicn test) 

+ +:p=0.0024 (ik&mm^<Dm'\±ttmMMSt ; Student' s t-test) 
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5* (I) 

[ft 1 0 2 ] 



A 1 -A 2 -A 3 -A 4 (±N=CR 3 -CR 4 =CR 5 f^Sl. 
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